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CERTIFICATION

This test report is submitted to Honeywell International, Inc. by Environmental Source Samplers,
Inc., covering air emissions sampling conducted at the Honeywell International, Inc. Hopewell,
Virginia facility on April 21, 2015. ESS operated within the requirements of ASTM D7036-04
during the test project. The data and results presented in this report are representative of the actual
operating and test parameters.

Analytical reports are reviewed for completeness, accuracy, adherence to method protocol, and
compliance with quality assurance guidelines and NELAC 2003 standards. The results relate only to
the laboratory samples listed. Neither this certification nor report shall be reproduced except in full,
without written approval of ESS. ESS laboratory (VELAP ID: 460039) is accredited through the
Virginia Environmental Laboratory Accreditation Program (VELAP) for methods pertaining to
filterable particulate matter, sulfuric acid, total reduced sulfur and hydrogen sulfide. ESS only
subcontracts to laboratories with NELAP accreditation. All test results provided meet all
requirements of NELAP unless labeled otherwise. Justification will be provided in Appendix D for
all results that do not meet NELAP requirements. Certificates of Accreditation are available upon
request.

Results Reviewed By: Report Reviewed and Finalized By:

f L
'é R

Melanie Bethea, Director of US Operations Mark Looney P;esident
June 10, 2015 June 10, 2015
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INTRODUCTION
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1.0 INTRODUCTION

Environmental Source Samplers, Inc. (ESS) conducted air emissions sampling at the Honeywell -
Hopewell Plant, located in Hopewell, Virginia. NOx reduction efficiency was determined while
conducting a Relative Accuracy Test Audit (RATA) on Continuous Emission Monitoring Systems
(CEMS) associated with process TW-17 inlet and outlet stacks on April 21, 2015.

The test series was conducted in accordance with 40 CFR Part 60 procedures. U.S. Environmental
Protection Agency (EPA) Methods 7e and 3a, appearing in 40 CFR Part 60, Appendix A, were used
to perform this gas sampling. EPA Methods 1 —4 were used in conducting the moisture and flowrate
measurements. Performance Specifications 2 and 6, appearing in 40 CFR Part 60, Appendix B, were
also incorporated into the test series, as required.

Personnel present included:

Mr. Tom Varner, Honeywell International, Inc.

Mr. Robert Affalter, Honeywell International, Inc.

Mr. Charles Garner, QSTI, Environmental Source Samplers, Inc.
Mr. Tiberiu Munteanu, QSTI, Environmental Source Samplers, Inc.
Mr. Richard Sitter, QSTI, Environmental Source Samplers, Inc.
Mr. Jetfery Turner, Environmental Source Samplers, Inc.

Mr. John Reid, Environmental Source Samplers, Inc.

Mr. Andre Johnson, Environmental Source Samplers, Inc.

Environmental Source Samplers, Inc. 50f102
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2.0 SUMMARY OF RESULTS

The test results are summarized below and detailed more completely on the following pages. Field
data sheets are included in Appendix A, calculations in Appendix B, operational datain Appendix C,
and calibration data in Appendix D.

Nine (9) runs were conducted at a single load condition for the parameters of interest. Part 60
requirements for NOx and flowrate monitors are 20 percent relative accuracy to meet the applicable
Performance Specification requirements (PS 2, section 13.2 and PS 6, section 13.2).

Unit TW-17 Inlet— CEMS Summary Table
PARAMETER CEM RA (%)

CEMS NOx (ppm) 17.85

Unit TW-17 Outlet — CEMS Summary Table

PARAMETER CEM RA (%)
Flowrate (SCFM) 10.88
NOx (ppm) 14.24
Unit TW-17 — NOx Destruction Efficiency
PARAMETER EMISSIONS
Inlet NOx (Ib/hr) 595.25
Outlet NOx (Ib/hr) 11.83
Destruction Efficiency (%) 98.01
Environmental Source Samplers, Inc. 7 of 102
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HONEYWELL - HOPEWELL, VA
RELATIVE ACCURACY -TW-17 INLET

April 21, 2015
NOX (PPM)

RUN NO. TEST MONITOR DIFFERENCE %

1 4511.82 5197.15 -685.33 -15.19

2 4618.12 5492.78 -874.66 -18.94

3 4577.62 5324.18 -746.54 -16.31

4 4706.89 5402.89 -696.00 -14.79

5 4769.78 5714.06 -944.28 -19.80

5] 5023.11 5922.25 -899.14 -17.90

7 5071.37 5901.72 -830.35 -16.37

8 5153.33 5851.32 -697.99 -13.54

9 5177.60 5767.02 -589.42 -11.38

AVG 4845.52 5619.26 -773.75 -16.02
MEAN OF DIFFERENCE 773.75
STANDARD DEVIATION 118.59
2.5% ERROR CONFIDENCE 91.16
RELATIVE ACCURACY (%) 17.85

Environmental Source Samplers, Inc. 8 0f102
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HONEYWELL - HOPEWELL, VA
RELATIVE ACCURACY - TW-17 OUTLET

April 21, 2016
NOX (PPM)
RUN NO. TEST MONITOR DIFFERENCE %
1 77.54 67.74 9.80 12.64
2 90.23 76.95 13.28 14.71
3 77.60 68.15 9.45 12.18
4 108.07 92.82 16.25 14.20
5 119.52 105.51 14.01 11.73
6 116.64 11048 6.18 530
7 92.01 87.27 4.74 5.16
8 92.28 78.18 14.10 15.28
9 91.71 83.27 8.44 9.20
AVG 96.29 85.69 10.70 11.23
MEAN OF DIFFERENCE 10.70
STANDARD DEVIATION 3.93
2.5% ERROR CONFIDENCE 3.02
RELATIVE ACCURACY (%) 14.24
HONEYWELL - HOPEWELL, VA
RELATIVE ACCURACY - TW-17 QUTLET
April 21, 2015
NOX (LB/HR)
RUN NO. TEST MONITOR DIFFERENCE %
1 9.31 9.46 -0.15 -1.65
2 11.07 10.72 0.35 3.12
3 9.57 9.49 0.08 0.86
4 13.41 12.99 0.42 3.13
5 14.69 15.03 -0.34 -2.29
6 14.52 15.84 -1.32 -9.06
7 11.32 12.58 -1.24 -10.97
8 11.39 11.24 0.15 1.30
9 11.24 11.94 -0.70 -6.25
AVG 11.83 12.14 -0.31 -2.42
MEAN OF DIFFERENCE 0.31
STANDARD DEVIATION 0.65
2.5% ERROR CONFIDENCE 0.50
RELATIVE ACCURACY (%) 6.81
Environmental Source Samplers, Inc. 90f102
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SECTION 3
PROCESS DESCRIPTION
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3.0 PROCESS DESCRIPTION AND OPERATION

The Honeywell — Hopewell Plant is the world’s largest single-site producer of caprolactam.
Additionally, the facility produces ammonium sulfate, specialty polymers and other proprietary
chemicals.

Source testing consisted of the “AREA 9” production unit. Area 9 provides components of the
caprolactam, ammonium sulfate, and specialty products produced by the Hopewell Plant. The Area
9 sources tested were the inlet and outlet of the Nitrite section of “C” Train (TW-17). Testing of the
Area 9 stacks is required in order to meet the monitoring requirements outlined in the facility Title V
Permit (Condition 74) issued on October 1, 2014,

A CEMS islocated at the inlet and outlet stack sampling locations — as previously delineated. Each
CEMS unitis designed to monitor flowrate (KWSCFH or KSCFM, as noted) and NOx (ppm-wet).

CEM manufacturers, model numbers and serial numbers have previously been provided to the
VADEQ-DAQ.

CEMS and process operating data appear in Appendix C to this report.

Environmental Source Samplers, Inc. 12 0f 102
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SECTION 4
SAMPLING POINT LOCATION
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4.0 SAMPLING LOCATION

Each process unit directs their process emissions to dedicated emission points.

For TW-17 Inlet CEMS, the stack sampling plane is located in a thirty-two (32) inch diameter cross-
section. In accordance with Performance Specification 2 and 3 procedures, a three (3) point traverse
was conducted during each test run. Each point was sampled for 7.0 minutes, resulting in 21.0
minute test runs.

The TW-17 Outlet CEMS sampling plane is located in a thirty-six (36) inch diameter cross-section.
The test ports are located approximately 19 feet downstream of a duct disturbance and approximately
39 feet upstream of a duct bend. For the purpose of measuring stack gas velocity, sixteen (16) points
were sampled.

Diagrams of the sampling locations appear on the following pages.

Environmental Source Samplers, Inc. 14 0f 102
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HONEYWELL INTERNATIONAL
HOPEWELL, VIRGINIA
TW-17 NITRITE TOWER INLET SAMPLING PLANE
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HONEYWELL INTERNATIONAL
HOPEWELL, VIRGINIA
TW-17 NITRITE TOWER OUTLET SAMPLING PLANE
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5.0 FIELD AND ANALYTICAL PROCEDURES

Gaseous Emission Testing

The extractive monitoring system and all sampling and analysis procedures used in this testing
program conform with the requirements of 40 CFR 60, Appendix A, reference methods 3a and
7e. For O,, CO;and NOx sampling, the gas sample was extracted through a heated stainless
steel sample probe having an in-stack filter. A heated teflon lined sample line delivered the gas
sample from the heated probe to the VIA MAK 1I gas condensing unit. The sample was then
directed through an un-heated teflon sample line to the sample pump and gas manifold, where
the appropriate flowrate for each analyzer was set and the sample gas delivered to the analyzers.
An Omega Data Acquisition System (DAS) recorded the data at each of the sampling points, and
provided averages for each test run. The DAS was capable of handling eight (8) channels.
During this test series, three (3) channels were used to record O, CO; and NOx.

EPA Protocol calibration gases were used to calibrate the instruments accordingto the applicable
EPA methodology. The O,, CO, and NOx calibration gases have been analyzed according to
EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards, September,
1993 and as amended by EPA 600/R-12/531 on June 29, 2012.

NOx Analyzer

An API Model 200AH analyzer (S/N 192) was used to collect the NOx data.  This
monitor uses chemiluminescence in determining NO or NOx concentrations. NOx is
defined as the sum of the NO and NO; gas concentrations. In the determination of NO, the sample
is converted to NO, through association with ozone generated by the analyzer. A highly
sensitive photomultiplier detector tube measures the light emitted by the photon emission. Forthe
determination of NOx, the sample is directed to the reaction chamber, where the NO; is
dissociated to form NO via the NO, to NO converter. The remainder of the analysis is then
as described above through reaction with the ozone.

O, Analyzer

Oxygen was monitored with a California Analytical Instruments Model 200 Paramagnetic Oxygen
Analyzer (PMA). The PMA cell consists of a dumbbell of diamagnetic material, which is
temperature controlled electronically at 50 degrees C. The higher the oxygen concentration, the
farther the dumbbell is deflected from its rest position. Surrounding the dumbbell is a coil of wire.
A current is passed through this coil to return the dumbbell to its original position. The current
applied 1s linearly proportional to the percent oxygen concentration in the sample gas.

Since the instrument is based on the magnetic property of oxygen (and unaffected by coexisting gas
components), it is optimum for use in combustion type applications and for environmental control.

Environmental Source Samplers, Inc. 18 0f 102
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CO; Analyzer

A CAIModel 3300A non-dispersive infrared (NDIR) analyzer (S/N N3P1278T)was used in
determining CO, concentrations.  An infrared light beam emitted by the source passes through the
measuring cell, which is filled with a continuously flowing gas sample. The light beam is
partially absorbed by the CO; in the cell before reaching the front chamber of the detector. The
difference in the amount of light absorbed between the front and rear chambers is dependent
on the concentration of the CO, within the sample measurement cell. The pressure difference
between the two (2) chambers is monitored by the micro-flow sensor connecting the two
(2) chambers. The electrical signal from the sensor is converted into a DC signal for output to the
data logger and front panel meter.

Moisture Sampling Train

Moisture sampling was conducted by EPA Method 4. An impinger sampling train was used to
sample for stack gas moisture at the stack sampling location. Or, alternatively, the technicians
recorded the wet-bulb and dry-bulb temperatures. The first two (2) impingers each contained about
100 mls of water or hydrogen peroxide, the third impinger was empty, and the fourth impinger
contained silica gel. A sample was collected over a 20 - 40 minute period at a constant sampling
rate of <.75 cubic feet per minute. The impingers were weighed prior to and following the test run
to determine moisture gained. EPA Method 4 calculations were used to determine percent moisture.

QUALITY ASSURANCE ACTIVITIES
Gaseous Sampling: O, CO,, NOx

Similar quality control and calibration procedures were used for each of the three (3) on-site
instrumental gaseous analyzers: O,, CO, and NOx. Upon arrival at the test site, each analyzer
was unpacked and inspected for possible damage. The instruments were plugged in and
allowed to warm up a minimum of 2 hours prior to attempting any calibration procedures. Care
was taken to ensure that the analyzers were placed in a controlled temperature environment to
minimize analyzer drift. The heated sample lines and probes were also allowed to heat to
operating temperatures. The gas conditioner was installed and allowed to cool to an operating
temperature of about 33 degrees F.

Electrical voltages supplied to the analyzers are critical for correct operation. Line voltages
were checked to ensure that at least 110 volts A.C. were maintained.

While the instruments and sampling lines were warming up, the DAS and gas manifold system
were set up. After the analyzers had stabilized, linearity checks were performed on each
analyzer. The appropriate EPA Protocol calibration gases were introduced to the gas manifold
system, and the data recorded with the DAS.

A zero, mid, and high calibration gas was introduced to the O, CO,and NOx monitors.
Once the calibration procedure had commenced, the span and zero controls were not touched. If

Environmental Source Samplers, Inc. 19 0f 102
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it was necessary to adjust the zero or span, then the analyzer linearity check would have been
started over. Each gas provided a response to the calibration gas within 2 percent of the span
value of the instrument for O,, CO; and NOx.

Following the successful completion of the instrument linearity checks, a sampling system bias
check was required for the O,, CO; and NOx analyzers. A leak check was performed across
the sampling system consisting of the heated sample line, gas conditioner, unheated teflon
sample line, unheated teflon calibration line, gas manifold, and sample pump. The zero and mid
range gas for each of the analyzers was delivered to the system. The resulting concentrations were
within 5 percent of the data recorded during the analyzer linearity checks previously recorded.

A system response time check was performed on the sampling system. Since NOx analyzers
are the slowest to respond, the system response time was based upon the data collected from the
NOx analyzer. The response time was the amount of time for the analyzer to display a 95 percent
step change in gas concentration.

The instrument calibrations were checked with a zero and mid-level calibration gas prior to and
following each test run.

The EPA Method 20 NO; to NO converter efficiency check is performed by introducing NO, gas
into the analyzer in direct calibration mode and recording the NOx concentration displayed by the
analyzer. The NO; to NO conversion efficiency, calculated according to Equation 7E-7, must be
greater than or equal to 90 percent.

Calibration Procedures

EPA and VA DEQ procedures were followed in performing equipment calibrations. Procedures
outlined in the EPA Quality Assurance Handbook for Air Pollution Measurement Systems, Volume
I, (EPA/600/R-94/038¢) were followed, in addition to procedures outlined in the applicable
reference methods.

The EPA Method 4 dry gas meter receives a complete calibration prior to and following each field
use. The post test calibration must be within 5% of the pre-test calibration.

The procedures outlined in EPA Method 2, section 4.3 are used to verify that the stack temperature
thermocouple and dry gas meter thermometer are within allowable tolerances. The absolute
temperature measured with the gauge being calibrated and the reference gauge must agree within 1.5
percent.

Additional copies of test procedures may be obtained through the EPA website via
www ESSKnowsAir.com.

Environmental Source Samplers, Inc. 20 0f 102
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FIELD DATA
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TW-17 INLET
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HIGH
Run 1

Pre Zero
Pre Span

4/21/2015

12:15
12:16
12:17
12:18
12:18
12:20
12:21
12:22
12:23
12:24
12:25
12.26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

48
4665

4437.412
4457 986
4478.948
4496.172
4533.899
4578.950
4586.272
4574.876
4599.435
4573.854
4540.198
4521.720
4520.274
4505.672
4513.056
4485660
4484 544
4475.458
4471.296
4494.056
4473.484

4514.429

7.1
4658

23 0f102

02
%

0.011
12.06

5.245
5.231
5.191
5.213
5.231
5.205
5.205
5.245
5.238
5224
5.231
5.220
5.239
5.250
5.210
5.250
5214
5.221
5.225
5178
5222

5.223

0.006
12.01

Co2
%

0.028
8.011

5.358
5.365
5.364
5.362
5.365
5.368
5.361
5.355
5.360
5.363
5.358
5.367
5.363
5.365
5.370
5.365
5.370
5.361
5.365
5373
5.366

5.364

0.022
8.015

02 Diff
%

-0.020

0.024

-0.004
AVG

3 /
5.206
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HIGH
Run 2

Pre Zero
Pre Span

412172015

12:45
12:48
12:47
12:48
12:49
12:50
12:51
12:52
12:53
12:54
12:55
12:56
12:57
12:58
12:59
13:00
13:01
13.02
13:03
13:04
13:05

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

7.1
4658

4584.349
4606.990
4608.760
4593.378
4611.309
4609.243
4793.253
4716.358
4660.013
4616.597
4606.940
4603.093
4615.810
4589.598
4597.073
4634.621
4598.296
4559.234
4552 448
4554.794
4524.592

4611.750

8.5
4647

24 0f102

02
%o

0.006
12.01

5215
5.197
5.186
5.208
5.175
5171
4.896
5.077
5.121
5.197
5.180
5.197
5.188
5.236
5193
5.139
5.208
5277
5270
5.266
5.277

5.185

0.001
11.96

cQ2
Yo

0.022
8.015

5.364
5.375
5.378
5.371
5.378
5.384
5.438
5.411
5.418
5.393
5.397
5.389
5.388
5.363
5379
5.385
5.366
5.362
5.357
5.363
5.350

5.381

0.025
8.003
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HIGH
Run 3

Pre Zero
Pre Span

4{21/2015

13:15
13:16
13:17
13:18
13:19
13:20
13:21
13:22
13:23
13:24
13:25
13:26
13:27
13:28
13:29
13:30
13:31
13:32
13:33
13:34
13:35

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

8.5
4647

4512.682
4548.536
4539.948
4523.957
4529.045
4549.232
4547.973
4570.236
4568.980
4571.649
4569.615
4582 532
4579.818
4607.158
4600.255
4585.147
4602776
4596.903
4617.299
4626.733
4589.375

4572.374

10.11
4660

250102

02
%

0.001
11.96

5.336
5.282
5.285
5.322
5.293
5.293
5.300
5.285
5.285
5.289
5.278
5.281
5.289
5.245
5.267
5.289
5.249
5.281
5.231
5228
5.275

5280

-0.008
11.88

Cco2
%

0.025
8.003

5.325
5.342
5.326
5328
5.334
5.344
5.336
5.335
5.339
5.346
5.348
5.351
5.351
5.352
5.354
5.338
5.342
5.345
5.355
5.358
5.346

5.343

0.02
7.998
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HIGH
Run 4

Pre Zero
Pre Span

4/21/2015

13:45
13:46
13:47
13:48
13:49
13:50
13:51
13:52
13:53
13:54
13:55
13:56
13:57
13:58
13:59
14:00
14:01
14:02
14:03
14:04
14:05

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

10.11
4660

4651.707
4675.271
4684.811
4667.212
4694.809
4691.638
4710.136
4701.887
4713.171
4719.721
4695.792
4730.960
4724.025
4737.830
4736.383
4713.661
4714.770
4720.819
4732.004
4759.149
4751.631

4710.818

12.5
4666

26 0f 102

02
%

-0.006
11.89

5.217
5.203
5.192
5.232
5177
5.199
5177
5195
5.199
5.174
5.225
5.163
5.196
5.160
5.185
5.218
5.218
5.188
5.199
5185
5.221

5.196

-0.01
11.8

CO2
%

0.02
7.998

5.372
5.358
5370
5.365
5374
5.372
5.373
5.375
5375
5.379
5.372
5.383
5.381
5.375
5.376
5.370
5.374
5.378
5.377
5372
5.368

5.373

0.028
7.991
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HIGH
Run 5

Pre Zero
Pre Span

4/2112015

14:15
14:16
14:17
14:18
14:19
14:20
14:21
14:22
14:23
14:24
14:25
14:26
14:27
14:28
14:29
14:30
14:31
14:32
14:33
14:34
14:35

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

12.5
4666

4777.941
4742.510
4764.998
4743.332
4761.657
4763.328
4747.428
4787.730
4798.123
4756.847
4758.974
4752.357
4767.911
4765.890
4803.940
4777.694
4796.314
4816.816
4829.861
4839.342
4830.677

4779.699

14.2
4672

27 0f 102

02
%

-0.01
11.8

5.203
5.246
5228
5.258
5.236
5.240
5.280
5.207
5211
5.273
5.276
5.298
5.284
5.309
5.280
5.302
5.262
5.265
5.244
5.255
5.273

5.259

-0.014
11.89

co2
Yo

0.028
7.991

5.378
5.355
5.370
5.360
5.366
5.359
5.363
5.376
5.364
5.359
5.344
5.344
5.345
5.345
5.348
5.345
5.356
5.364
5.366
5.357
5.363

5.358

0.047
7.988
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HIGH
Run 8

Pre Zero
Pre Span

4/21/2015

14:45
14:46
14:47
14:48
14:49
14:50
14:51
14:52
14:53
14:54
14:55
14:58
14:57
14:58
14:59
15:00
15:01
15:02
15:03
15:04
15:05

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

14.2
4672

4975.494
4997.085
4993.275
4997.690
5003.480
5005.651
5004.178
5027.981
5015.648
5041.607
5045.056
5046.799
5036.987
5051.940
5070.680
5067.156
5061.283
5041.754
5049.151
5031.281
5066.538

5030.034

15.5
4661

28 0f 102

02
%

-0.014
11.89

5.255
5.212
5.234
5.234
5.227
5.238
5.248
5.227
5.2566
5.216
5.198
5.216
5.241
5.205
5173
5.209
5.219
5220
5.231
5.252
5216

5.225

-0.01
11.84

co2
%

0.047
7.989

5.363
5.369
5.351
5.351
5.351
5.354
5357
5.370
5.355
5.364
5.370
5.356
5.352
5.352
5.362
5.363
5.353
5.354
5.347
5.338
5.361

5.357

7.985

0.054 \{/

ED_001846_00000219-00028



HIGH
Run?7

Pre Zerg
Pre Span

4/21/2015

16:16
15.16
15:17
1518
15:19
15:20
15:21
15:22
15:23
15:24
16:25
18:26
15:27
15:28
15:29
15:30
15:31
15:32
16:33
1534
15:35

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

15.5
4661

5048.528
5056.348
5076.655
5069.219
5052.493
5064.259
5057.209
5062.860
5083.246
5054.954
5068.067
5066.651
5061.721
5068.498
5096.055
5075.522
5078.369
5109.369
5109.866
5085.471
5108.602

5074.332

15.9
4665

29 0f 102

02
%

-0.01
11.84

5.224
5224
5.206
5.213
5.231
5.217
5249
5.257
5.235
5.264
5242
5.268
5.286
5.261
5.243
5.264
5.275
5.228
5.210
5.272
5.228

5.243

-0.015
11.97

co2
Yo

0.054
7.985

5.359
§.359
5.362
5.366
5.352
5.358
5.350
5.33¢9
5.351
5337
5.337
5.350
5.331
5329
5.346
5.333
5.334
5.338
5.351
5.341
5.340

5.346

0.062
7.994
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HIGH
Run 8

Pre Zero
Pre Span

4/21/2015

15:45
15:46
15:47
15:48
15.49
15:50
15:51
16:52
15:53
15:54
16:55
15.:56
15:57
15:58
15:59
16:00
16:01
16:02
16:03
16:04
16:05

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

15.9
4665

5122.678
5137.263
5128.654
5149.616
5153.834
5162.362
5145.152
5155.536
5168.969
5149631
5160.728
5146.185
5139.826
5156.480
5154.357
5166.509
5170.444
5181.574
5157.957
5163.762
5170.246

5154.370

16.6
4658

30 0f102

02
%

-0.015
11.97

5.286
5.268
5.280
5.247
5.265
5.247
5.262
5.254
5.247
5.262
5272
5290
5.276
5.262
5.284
5.280
5262
5.244
5.266
5.255
5.262

5.265

-0.019
11.92

cOz2
%

0.062
7.994

5.341
5.329
533
5.332
5.331
5.337
5.331
5.332
5.335
5.326
5.328
5.340
5.324
5336
5.327
5.333
5.338
5.333
5.330
5.334
5338

5.333

0.064
8.002
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HIGH
Run 9

Pre Zero
Pre Span

4/21/2015

16:15
16:16
16:17
16:18
16:19
16:20
16:21
16:22
16:23
16:24
16:25
16:26
16:27
16:28
16:29
16:30
16:31
16:32
16:33
16:34
16:35

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

16.6
4658

5130.542
5130.857
5134.593
5149.303
5148.938
5146.302
5140.713
5149.844
5166.430
5167.426
5176.300
5179.311
5168.040
5164.167
5164.628
5181.598
51981.691
5201.455
5215.194
5241.586
5224 655

5170.170

171
4650

31 0f102

02
%

-0.019
11.92

5.292
5.284
5.291
5.266
5284
5.291
5.291
5.270
5.244
5.256
5.263
5.248
5.259
5256
5.266
5.256
5.248
5234
5.328
5.278
5.307

5272

-0.021
11.897

co2
%

0.064
8.002

5.328
5.325
5.330
5.340
5.335
5.325
5.326
5.321
5.335
5.335
5.328
5.319
5.322
5.330
5.331
5.341
5.350
5.339
5.320
5.334
5.325

5.330

0.07
8.011
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TW-17 OUTLET

Environmental Source Samplers, Inc. 320f102

ED_001846_00000219-00032



HIGH
Run 1

Pre Zero
Pre Span

4/21/12015

12:15
12:16
1217
12:18
12:18
12:20
12:21
12:22
12:23
12:24
12:25
12:26
12:27
12:28
12:29
12:30
12:31
12:32
12:33
12:34
12:35

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

0.047
72.05

85.875
83.215
96.872
88.580
77.904
85.682
94.440
62.334
80.182
97.897
73.287
74.333
78.334
74.322
76.969
62.374
74.714
61.511
58.567
89.642
55.462

77.738

0.05
7212

33 0f102

02
%

0.037
12.02

5.405
5.356
5.326
5.356
5.390
5371
5.364
5.402
5432
5.383
5.391
5.410
5432
5.463
5.406
5.467
5.384
5.426
5.403
5.361
5.415

5.397

0.027
11.88

coz
%

0.021
8.012

5.421
5442
5448
5.431
5.437
5438
5.442
5.433
5438
5427
5.414
5423
5422
5.406
5.417
5.416
5.432
5.413
5.426
5.436
5.426

5.428

0.03
8.007

02 Diff
%

-0.050

0.049

0.001
AVG

5414
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HIGH
Run 2

Pre Zero
Pre Span

4/21/2015

12:45
12:48
12:47
12:48
12:49
12:50
12:51
12:52
12:53
12:54
12:55
12:55
12:57
12:58
12:59
13:00
13:01
13:02
13:03
13:04
13:05

AVERAGE

Past Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

0.05
72.12

80.538
92.250
80.291
83.111
81.021
73.247
165.786
110.732
105.497
50.820
90.539
102.250
90.281
73.111
91.021
83.247
175.786
120.732
61.803
67.078
32.016

90.632

0.057
72.19

34 0f102

o2
%

0.027
11.98

5.416
5.359
5.329
5.355
5.302
5.332
5.049
5.344
5.329
5476
5.386
5.351
5.366
5.404
5.385
5.336
5.427
5.480
5427
5.409
5.499

5370

0.038
11.93

coz
%

0.03
8.007

5.418
5.435
5.435
5428
5.445
5.428
5.497
5.443
5.457
5428
5.440
5.445
5.423
5.422
5.432
5.443
5428
5425
5.429
5.420
5.394

5.434

0.042
8.014
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HIGH
Run 3

Pre Zero
Pre Span

4/21/2015

13:15
1316
13:17
13:18
13:19
13:20
13:21
13:22
13:23
13:24
13:25
13:26
13:27
13:28
13:29
13:30
13:31
13:32
13:33
13:34
13:35

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

0.057
72.19

57.0968
83.107
70.679
56,193
61.356
69.517
70.326
74.198
81.341
83.142
84.109
90.145
92.485
89 265
81.912
85.861
83.452
89.308
83.899
79.205
69.259

77.939

0.065
72.25

350102

02
%

0.038
11.93

5.638
5.440
5.463
5.527
5478
5.482
5527
5.467
5.443
5421
5.440
5.406
5.413
5.402
5.467
5.485
5.406
5.451
5.394
5.383
5474

5.453

0.042
11.89

GOo2
%

0.042
8.014

5.382
5.399
5.390
5.386
5.384
5.389
5.385
5.388
5.396
5.402
5.399
5.400
5.407
5413
5.406
5.400
5.399
5396
5.413
5.426
5.408

5.398

0.05
8.009
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HIGH
Run 4

Pre Zero
Pre Span

4/21/2015

13:45
13:48
13:47
13:48
13:49
13:50
13:51
13:52
13:53
13:54
13:55
13:56
13:57
13:58
13:59
14:00
14:01
14:02
14:03
14:04
14:05

AVERAGE

Post Zero
Post Span

Environmental Source Samplers, Inc.

NOX
PPM

0.066
72.25

115.853
138.466
103.799

94.549
123.426
118.512
103.666
136.995

90.751
123.351

87.954
118.343
121.437
107.628
127.898

84.473

79.732
131.169
102.616
111.178

76.461

108.441

0.074
72.08

36 0f 102

2
%

0.042
11.89

5.323
5.316
5.377
5.327
5.331
5312
5.388
5.324
5.377
5.301
5.348
5.381
5.301
5.407
5.324
5355
5.392
5282
5.324
5.282
5369

5.340

0.053
11.76

Coz
%

0.05
8.009

5.431
5.442
5.425
5.435
5.434
5438
5.427
5439
5.429
5.436
5.430
5425
5.441
5422
5.442
5.418
5420
5.443
5.427
5.441
5.423

5.432

0.047
8.00

v
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Environmental Source Samplers, Inc.

ED_001846_00000219-00037

PLANT: HONEYWELL - HOPEWELL
TEST LOCATION: OQUTLET TW-17
RUN NUMBER: 1
DATE: 4/21/2015
TIME START: 12:15 ENVIRONMENTAL SOURCE SAMPLERS, INC.
TIME STOP:  12:35 MOISTURE COLLECTED GAS ANALYSIS
OPERATOR(S): ID . IMPINGER | SILICA GEL c0,% 0, % TOTAL
METER BOX #: $-30 s FINAL 209.0 201.1 1 5.4 5.4 10.8
CORRECTION FACTOR: 1.0007. 7 INITIAL 200.0 200.0 2
BAR PRESSURE (HG): 29.69 DIFFERENCE 9.0 1.1 3
STACK DIAMETER (FT): | TOTAL 10.1 MLS/GRAMS AVG 5.4 5.4 10.8
PORT NIPPLE LENGTH {IN): NA
NOZZLE SIZE: NA METER BOX LEAK CHECK PITOT LEAK CHECK
PROBE TEMP: >250 P yd oK
PROBE SIZE/D: 9V1 < START 0.000 @ 14" NG + OK
STACK PRESSURE (in. H20): 065 ot STOP 0.000 @ 7~ INHG - OK
VELOCIH Y MEASUREMENTS MOISTURE MEASUREMENTS
Point Measurement ) . . Orifice Dry Gas
One Polr\ltipp!e Lengltacmdmg Re;eor;‘r:ce .:::;t (::P Stac:(F'l)'emp Clock Time D“rnyeZz:s {(in H,0) Temple:rature Vacuum Comments
{inch) aH {F)
FT3
Al 0.57 547 0.0 17.032 1.50 69 2 57
2 1.20 548 5.0 20.558 1.50 69 2 55
3 1.00 548 10.0 24.085 1.50 70 2 56
4 1.05 548 15.0 27.611 1,50 70 2 55
5 1.00 549 20.0 31138
8 1.10 549
7 0.92 548
8 110 548
B1 1.00 539
2 1.00 531
3 0.98 532
4 0.85 531
5 110 549
6 0.92 548
7 1.10 548
8 1,00 539
Avg Dry
y-Corr. Gas Temp] Avg Stack
Ft' Drawn | Avg Delta P | Avg Delta H {F) Temp (F)
14.12 1.0164 1.50 69.50 543.88
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PLANT: HONEYWELL - HOPEWELL
TEST LOCATION: OQUTLET TW-17
RUN NUMBER: 2
DATE: 4/21/2015
TIME START: 12145 ENVIRONMENTAL SOURCE SAMPLERS, INC.
TIME STOP: 13.05 MOISTURE COLLECTED GAS ANALYSIS
OPERATOR(S): ID IMPINGER | SILICA GEL CO.% O, % TOTAL
METER BOX #: S-39 FINAL 1 5.4 5.4 10.8 \/’
CORRECTION FACTOR: 1.0007 INITIAL 2
BAR PRESSURE (HG): 28.69 DIFFERENCE 3
STACK DIAMETER (FT): TOTAL MLS/GRAMS AVG 5.4 5.4 10.8
PORT NIPPLE LENGTH (IN): NA
NOZZLE SIZE: NA METER BOX LEAK CHECK PITOT LEAK CHECK
PROBE TENMP: >250 OK
PROBE SIZE/ND: 8V1 START @ IN HG + QK
STACK PRESSURE (in._tiZO): 0.70 n STOP @ IN HG - OK
VELQCITY MEASUREMENTS MOISTURE MEASUREMENTS
Point Measurement .
One Port Including | Reference jPitot  {in.| Stack Temp { 1. . . | DryGas (gnn::fg) Te;r:e(r;aatire Vacuum Comments
Nipple Length Point H,0) AP (F) Meter aH )
{inch)
FT3
A 0.95 546 :
2 1.20 548
3 1.10 548
4 1.10 548
5 1.10 548
8 0.95 549
7 140 543
8 1.20 546
B1 1.10 547
2 1.10 547
3 0.97 533
4 0.82 531
5 0.95 §49
[ 1.10 543
7 1.20 546
8 1.10 547
Avg Dry
y-Corr. Gas Temp| Avg Stack
Ft* Drawn | Avg Delta P | Avg DeltaH (F) Temp (F)
1.0624 545.000
Environmental Source Samplers, Inc. 38 of 102
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PLANT: HONEYWELL - HOPEWELL
TEST LOCATION: OUTLET TW-17
RUN NUMBER: 3
DATE: 472172015
TIME START: 1315 ENVIRONMENTAL SOURCE SAMPLERS, INC.
TIME STOP: 13:35 MOISTURE COLLECTED GAS ANALYSIS
OPERATOR(S): ID IMPINGER | SILICA GEL CO,% 0, % TOTAL
METER BOX#: 5-33 FINAL 1 5.4 5.5 108 7
CORRECTION FACTOR: _1.0007 INITIAL 2 '
BAR PRESSURE (HG): 29.69 DIFFERENCE 3
STACK DIAMETER (FT): 300 TOTAL MLSIGRAMS AVG 5.4 5.5 10.9
PORT NIPPLE LENGTH (IN): . . - . =
NOZZLE SIZE: NA METER BOX LEAK CHECK PITOT LEAK CHECK
PROBE TEMP: >250 OK
PROBE SIZEAD: 9vi START @ IN HG + 0K
STACK PRESSURE (in. H20): 0.67 STOP @ IN HG - OK
VELOCITY MEASUREMENTS MOISTURE MEASUREMENTS
Point Measurement ) ] Orifice Drv Gas
One PO:ippie Lengi:dumng Re;e:;r:ce :::)0; (Z}P Stac:(F‘I;emp Clock Time DIZ'IyetGeT's {in H,0) Temrgle:rature Vacuum Comments
finch) aH (F)
FT3
Al 0.97 547
2 1,40 549
3 1.20 549
4 1.20 549
§ 1.00 548
[ 0.98 548
7 4.20 545
=8 1.20 546
81 1.40 547
2 1.00 847
3 0.98 534
4 0.94 535
5 1.00 548
8 (.98 548
7 1.20 545
8 1.20 548
AG DTy
y-Corr, Gas Temp] Avg Stack
Ft’ Drawn | Avg Deita P | Avg Delta H (F) Temp {F)
1.0757 545.688

Environmental Source Samplers, Inc. 390f 102
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PLANT: HONEYWELL - HOPEWELL
TEST LOCATION: OQUTLET TW-17
RUN NUMBER: 4
DATE: 4212015
TIME START: 1345 ENVIRONMENTAL SOURCE SAMPLERS, INC.
TIME STOP: 14:05 MOISTURE COLLECTED GAS ANALYSIS
OPERATOR(S): ID IMPINGER | SILICA GEL C0,% 0, % TOTAL
METER BOX #: 5-39 FINAL 210.0 202.2 1 54 54 10.8
CORRECTION FACTOR: 1.0007 INITIAL 200.0 2011 2
BAR PRESSURE (HG): 2969 DIFFERENCE 10.0 1.4 3
STACK DIAMETER (FT): 0 TOTAL 11.1 MELS/GRAMS AVG 5.4 54 10.8
portrerLeLenatian: W R e e e
NOZZLE SIZE: NA METER BOX LEAK CHECK PITOT LEAK CHECK
PROBE TEMP: >250 Ve OK
PROBE SIiZE/AD: 8V1 START 0.000 @ 14 o ANHG + OK
STACK PRESSURE (in. H20): 0.67 STOP 0.000 @ 7 / IN HG - OK
VELOCITY MEASUREMENTS MOISTURE MEASUREMENTS
Point Measurement . . . Orifice Dry Gas
o Po;‘tfpp!e Lengiri‘lcmdmg Re;i";';ce ::gj)t (Z‘P Sta‘:'(‘(F-])'emp Clock Time DhrnyetG;S (in H,0) Tempirature Vacuum Comments
{inch) &H F)
FT3
Al 0.97 549 0.0 31170 1.50 74 2 52
2 1.10 548 5.0 34.696 4.580 T4 2 53
3 1.20 548 10.0 38,223 1:50 74 2 53
4 1.20 548 16.0 41.750 1.50 74 2 53
5 1.10 550 20.0 45,276
13 1:00 548
7 1.0 543
8 1.20 546
B1 1.10 547
2 1.00 547
3 0.98 533
4 0.87 534
5 1.10 550
8 1.00 549
7 1.10 543
8 1.20 546
AVG Uy
y-Corr. Gas Temp] Avg Stack
Ft’ Drawn | Avg Delta P | Avg Delta H (F) Temp (F)
14.116 1.0741 1.500 74.000 545,625
Environmental Source Samplers, Inc. 40 of 102
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PLANT: HONEYWELL - HOPEWELL
TEST LOCATION: OUTLET TW-17
RUN NUMBER: 5
DATE: 4/21/2015
TIME START: 14115 ENVIRONMENTAL SOURCE SAMPLERS, INC.
TIME STOP: 1435 MOISTURE COLLECTED GAS ANALYSIS
OPERATOR(S): D IMPINGER | SILICA GEL C0,% 0, % TOTAL 4
METER BOX # S-39 FINAL 1 5.4 5.4 10.8 v
CORRECTION FACTOR: 1.0007 INITIAL 2
BAR PRESSURE (HG): 2969 DIFFERENCE 3
STACK DIAMETER {FT): : TOTAL ML S/GRAMS
PORT NIPPLE LENGTH (IN): NA - - - : - s .
NOZZLE SIZE: NA METER BOX LEAK CHECK PITOT LEAK CHECK
PROBE TEMP: =250 OK
PROBE SIZEND: 9vt START @ INHG + OK
STACK PRESSURE {in. H20): 0.70 STOP @ IN HG - OK
VELOCITY MEASUREMENTS MOISTURE MEASUREMENTS
Point Measurement "
One Port including | Reference Pitot  (in.} StackTemp | |\ rinel D1y Gas (:1":{?:5) Tezrge?:tire Vacuum Comments
Nipple Length Point H,0) AP (F) Meter F)
tinch) aH ¢
FT3
Al 0.88 546
2 1.00 548
3 140 548
4 1.20 548
5 1.10 549
6 1.00 549
7 1.10 843
8 1.20 546
B1 1:20 547
2 1.00 0 - 547
3 0.97 535
4 0.96 536
5 1.20 548
8 140 549
7 1.00 £49
8 140 543
Avg bry
y-Corr. Gas Temp] Avg Stack
Ft* Drawn Avg Delta P | Avg Deita H (F) Temp (F})
1.0739 545.688

Environmental Source Samplers, Inc. 41 of 102
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PLANT: HONEYWELL - HOPEWELL
TEST LOCATION: OUTLET TW-17
RUN NUMBER: 6
DATE: 42112015
TIME START: 14145 ENVIRONMENTAL SOURCE SAMPLERS, INC.
TIME STOP: 15:05 MOISTURE COLLECTED GAS ANALYSIS
OPERATOR(S): D IMPINGER | SILICA GEL CO,% Q,% TOTAL ¥
METER BOX#: _S-39 FINAL 1 5.4 5.4 10.8 v
CORRECTION FACTOR: 1.0007 INITIAL 2
BAR PRESSURE (HG): _ 29.69 DIFFERENCE 3
STACK DIAMETER (FT): - TOTAL MLS/GRAMS AVG 5.4 5.4 10.8
PORT NIPPLE LENGTH (IN): NA
NOZZLE SIZE: NA METER BOX LEAK CHECK PITOT LEAK CHECK
PROBE TEMP: >250 OK
PROBE SIZEAD: 9V1 START @ IN HG * OK
STACK PRESSURE (in. H20): 0.68 = STOP @ IN HG - OK
VELOCITY MEASUREMENTS MOISTURE MEASUREMENTS
Point Measurement . » . Qrifice Bry Gas
One Po;}tippie Leng::cludmg Rell;eor;r:ce :zig))t (t:P Stacl((FIemp Clock Time Dnr;‘yegars (inAlLZO) Temp‘x'a:;ature Vacuum Comments
{inch)
FT3
At 0.97 548
2 1.10 548
3 1.20 548
4 1.20 548
5 1.10 §49
8 1.00 548
7 1140 516
8 1.10 543
B1 1,20 546
2 1.20 547
3 1.00 547
4 0,97 535
5 1.20 548
8 1.20 548
7 1.10 5438
8 1.00 549
Avg Dry
y-Corr. Gas Temp| Avg Stack
Ft’ Drawn | Avg Delta P | Avg Delta H (F) Temp (F)
1.1007 544.750
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PLANT: HONEYWELL - HOPEWELL
TEST LOCATION: QUTLET TW-17
RUN NUMBER: 7
DATE: 4/21/2018
TIME START: 1515 ENVIRONMENTAL SOURCE SAMPLERS, INC.
TIME STOP: 15.35 MOISTURE COLLECTED GAS ANALYSIS
OPERATOR(S): ID IMPINGER | SILICA GEL CO,% G, % TOTAL s
METER BOX# 8-39 FINAL 209.0 203.3 1 5.4 5.4 10.8 v
CORRECTION FACTOR: 1.0007 INITIAL 200.0 202.2 2
BAR PRESSURE (HG): 29.69 DIFFERENCE 9.0 1.4 3
STACK DIAMETER (FT): TOTAL 10.1 MLS/GRAMS
PORT NIPPLE LENGTH {IN): NA . i i SR : i i
NOZZLE SIZE: NA METER BOX LEAK CHECK PITOT LEAK CHECK
PROBE TEMP: >250 7 OK
PROBE SIZEAD: 9Vt START 0,000 @ 12v/. /INHG ¥ oK
STACK PRESSURE {in. H20): 0.70 STOP 0.000 @ 5 \/ IN HG - OK
VELOCITY MEASUREMENTS MOISTURE MEASUREMENTS
Point Measurement -
One Pon_ Including Refergnce Pitot {in.} Stack Temp Clock Time Dry Gas (g‘"::g) Ter.i'\r;’e?aatsure Vacuum Comments
Nipple Length Point H,0) AP (F) Meter £
(inch) aH )
FT3
A1 1.00 545 0.0 45.308 1.50 74 2 55
2 1.40 547 5.0 48.834 1.50 74 2 &5
3 4.00 547 10.0 52.361 1.50 74 2 55
4 110 547 15.0 55.887 1.50 74 2 55
5 110 547 20.0- 59.414
8 1.40 548
7 1.40 548
8 1.00 548
B1 1.20 548
27 1:40 548
3 0.98 537
4 .96 536
5 140 547
] 1.40 547
7 1.10 548
8 1.10 548
AVg Dy
y-Corr. Gas Temp] Avg Stack
Ft’ Drawn | Avg Deita P | Avg DeltaH {F} Temp (F)
14,116 1.0704 1.500 74.000 546.000
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PLANT: HONEYWELL - HOPEWELL
TEST LOCATION: OUTLET TW-17
RUN NUMBER: 8
DATE: _4/21/2015
TIME START: 1545 ENVIRONMENTAL SOURCE SAMPLERS, INC.
TIME STOP: 1605 MOISTURE COLLECTED GAS ANALYSIS
OPERATOR(S): ID IMPINGER | SILICA GEL CO,% Q,% TOTAL v
METER BOX# S-390 FINAL 1 5.4 5.4 10.84"°
CORRECTION FACTOR:  1.0007 INITIAL 2
BAR PRESSURE (HG): 29.6 DIFFERENCE 3
STACK DIAMETER (FT): 3 TOTAL MLS/GRAMS AVG 5.4 5.4 10.8
PORT NIPPLE LENGTH (iN): NA . . ... __ @ . ...
NOZZLE SIZE: NA METER BOX LEAK CHECK PITOT LEAK CHECK
PROBE TEMP: >250 OK
PROBE SIZEAD: 9V1 START @ IN HG + OK
STACK PRESSURE (in. HZO): 0.69 STOP @ IN HG - 0K
VELOCITY MEASUREMENTS MOISTURE MEASUREMENTS
Point Measurement . ) ) Orifice Dry Gas
One Po:ipp‘e Lenglt:dudmg Re;irienr:ce ::g); (X‘P Stacl(v&F';'emp Clock Time Dl;!ye:iis {in H,0) Temr;lerature Vacuum Comments
(inch) aH ")
FT3
A1 0.95 550
2 1.10 550
3 140 550
4 110 550
5 110 550
[ 1.10 550
7 1.00 551
8 1.20 548
B1 110 549
2 1.10 549
3 1.00 542
4 1.06 542
5 1.10 550
6 1.40 550
7 1.00 551
8 1.20 549
Avg Uty
y-Corr. Gas Temp] Avg Stack
Ft’ Drawn | Avg Delta P | Avg Delta H {F) Temp (F)
1.0802 548.875
44 0of 102
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PLANT:

TEST LOCATION:

RUN NUMBER:

DATE:

TIME START:

TIME STOP:
OPERATOR(S):

METER BOX #:
CORRECTION FACTOR:
BAR PRESSURE (HG):
STACK DIAMETER (FT):

HONEYWELL - HOPEWELL

OUTLET TW-17
g
4/21/2015
16:15 ENVIRONMENTAL SOURCE SAMPLERS, INC.
1835 MOISTURE COLLECTED GAS ANALYSIS
D IMPINGER | SILICA GEL CO,% 0, % TOTAL
5-39 FINAL 1 5.4 5.4 10.8
1.0007 INITIAL 2
& DIFFERENCE 3

NA

TOTAL

MLS/GRAMS

PORT NIPPLE LENGTH (IN): o . . . : . -
NOZZLE SIZE: NA METER BOX LEAK CHECK PITOT LEAK CHECK

PROBE TEMP: >250 OK

PROBE SIZE/AID: 9V1 START @ iN HG + OK

STACK PRESSURE (in. H20): 0.67 STOP @ iN HG - OK

VELOCITY MEASUREMENTS MOISTURE MEASUREMENTS
Point Measurement .
One Port( Including Referience Pitot (in.] Stack Temp Clock Time Dry Gas (g,n:;:g) Teglge?;ire Vacuum Comments
Nipple Length Point H,0) AP {F) Meter
{inch) aH )
FT3
Al 0.90 550
2 1.10 550
3 110 550
4 1.20 550
5 1,20 550
3 0.95 550
7 0.98 549
8 1140 549
B1 110 548
2. 110 548
3 1,10 541
4 1.10 540
5 0.95 550
6 0.98 543
7 1.10 549
8 1.10 548
Avg Dry
y-Corr. Gas Temp| Avg Stack
Ft' Drawn | Avg Delta P | Avg Delta H {F) Temp (F)
1.0645 548.188
45 0f 102
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APPENDIX B
CALCULATIONS
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HONEYWELL - HOPEWELL, VA
NOX DESTRUCTION EFFICIENCY - TW-17

Aprit 21, 2015
RUN NUMBER 1 2 3 4 5 [ 7 8 9 AVG
INLET NOX {LB/HR) 541.49 566.36 564.66 57869 586.37 625.46 623.82 635.92 634.45 595.25
QUTLET NOX (LB/HR) 9.31 11.07 9.57 13.41 14.69 14.52 11.32 11.39 11.24 11.83
DESTRUCTION EFF (%) 98.28 98.05 98.30 97.68 97.49 97.68 98.18 98.21 98.23 98.01 /
47 of 102
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TW-17 INLET
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HONEYWELL - HOPEWELL, VA
GASEQUS EMISSIONS DATA TW-17 INLET

Aprit 21, 2015
RUN NUMBER 1 2 3 4 5 6 7 8 9
OZ SPAN (%) 70.99 70.99 75.98 70.99 2043 2099 70.99 7099 2099
02 MEASURED (%) 5.22 5.19 5.28 5.20 526 523 5.24 5.27 52
02 SPAN GAS (%) 11.98 11.98 11.98 11398 11.98 11.98 11.98 11.98 1198 =
02 PRE-ZERC (%) 0.01 0.01 0.00 0.0 -0.01 -0.04 -0.01 -0.02 0.02
02 POST ZERO (%) 0.01 0.00 -8.01 0.0 0.01 -0.01 -0.02 -0.02 0,02
02 PRE-SPAN (%) 12.06 12.01 11.96 11.89 11.80 11.89 11.84 11.97 11.92
02 POST SPAN (%) 12.01 11.96 11.89 11.80 11.89 11.84 11.97 11.92 11.90
INITIAL ZERO CAL BIAS (%) 0.07 -0.09 .11 0.5 017 018 047 019 021
FINAL ZERO CAL BIAS {%) -0.09 0.1 0.15 .17 019 017 -0.19 021 0.22
ZERO DRIFT (%) -0.02 0.02 -0.03 -0.02 -0.02 0.02 0.02 0.02 001
INITIAL SPAN CAL BIAS (%) 0.52 0.29 0.05 .0.29 071 -0.29 -0.52 0.10 -0.14
FINAL SPAN CAL BIAS (%) 0.29 0.05 -0.23 071 -0.29 -0.52 0.10 -0.14 -0.25
SPAN DRIFT (%) 024 024 -0.33 -0.43 0.43 024 0.62 -0.24 0.1
02 CORRECTED (%) 5.19 518 5.31 5.26 5.33 5.28 528 529 531
RUN NUMBER 1 2 3 4 3 6 7 3 9 Ve
COZ SPAN (%) 15.91 1591 1591 15.91 15.91 15,91 1591 15.91 1591
€02 MEASURED (%) 536 538 5.34 5.37 5.36 5.36 535 533 533
CO2 SPAN GAS (%) 8.01 8.01 8.01 8.01 8.0 8.01 8.01 8.01 801 /
€02 PRE-ZERO (%) 0.03 0.02 0.03 0.02 0.03 0.05 0.05 0.06 0.06
€02 POST ZERO (%) 0.02 0.03 0.02 0.03 0.05 0.05 0.06 0.06 0.07
CO2 PRE-SPAN (%) 8.01 8.02 8.00 8.00 7.99 7.99 7.99 7.99 8.00
CO2 POST SPAN (%) 8.02 8.00 8.00 7.99 7.93 7.99 7.99 8.00 801
INITIAL ZERO CAL BIAS (%) 0.06 0.11 -0.09 -8.12 -0.07 0.05 0.09 0.14 0.16
FINAL ZERO CAL BIAS (%) 011 -0.09 -0.12 -0.07 0.05 0.09 0.14 0.16 0.19
ZERO DRIFT (%) -0.04 0.02 -0.03 0.05 0.2 0.04 0.05 0.01 0.04
INITIAL SPAN CAL BIAS (%} 0.00 0.03 0.05 -0.08 013 014 0.16 011 -0.06
FINAL SPAN CAL BIAS (%) 0.03 -0.05 -0.08 0,13 -0.14 0.16 0.11 -0.06 0.00
SPAN DRIFT (%) 0.03 -0.08 -0.03 -0.04 -5.01 0.03 0.06 0.05 006
€02 CORRECTED (%) 535 537 5.34 537 536 535 534 532 531
RUN NUMBER 1 2 3 4 5 6 7 8 )
NOX SPAN (PPM) 9336.00 9336.00 9336.00 9336.00 9336.00 9336.00 3336.00 9336.00 9336.00
NOX MEASURED (PPM) 4514.43 461175 4572.37 4710.82 4779.70 5030.03 5074.23 5154.37 5170.17
NOX SPAN GAS (PPM) 4659.00 4659.00 4659.00 4859.00 4659.00 4659.00 4659.00 4659.00 4659.00 /
NOX PRE-ZERO (PPM) 4.80 7.10 8.50 10.41 12.50 1420 15.50 15.90 16.60
NOX POST ZERC (PPM) 7.10 8.50 10.11 1250 14.20 15.50 15.90 16.60 17.10
NOX PRE-SPAN (PPM) 4665.00 4658.00 4647.00 4660.00 4666.00 467200 4861.00 4665.00 4558.00
NOX POST SPAN (PPM) 4658.00 4647.00 4560.00 4666.00 4572.00 4651.00 4865.00 4658.00 4550.00
INITIAL ZERO CAL BIAS (%) 0.04 0.06 0.08 0.10 0.12 .14 0.15 0.16 0.16
FINAL ZERO GAL BIAS (%) 0.06 0.08 0.10 012 0.14 0.15 0.16 0.16 047
ZERC DRIFT (%) ooz 7 001 0.02 0.03 0.02 .01 0.00 0.01 001
INITIAL SPAN CAL BIAS (%) 001 -0.09 0.20 -0.06 0.00 0.06 0.05 -0.01 -0.09
FINAL SPAN CAL BIAS (%) -0.08 / -0.20 0.06 0.00 0.06 -0.05 0.01 -0.09 6.7
SPAN DRIFT (%) -0.07 -0.12 0.14 0.05 0.06 -0.12 0.04 -0.07 8.09
NOX CORRECTED (PPM) 4511.82 4618.12 4577.62 4706.89 4769.78 5023.11 5071.37 5153.33 5177.60

HONEYWELL - HOPEWELL, VA
RATA SUMMARY -TOWER {TW-17)- INLET

April 21, 2015

NOX and FLOW RATA DATA

RUN NUMBER 1 2 4 5 6 7 8 9 AVG
DATE A7E015 4212005 AR2172015 412172015 Ai21/2015 472112015 A/2172015  AiZ1/2015 472172015

TIME START (EST) 12:15 12:45 13:15 13:45 14:15 14:45 15:15 15:45 16:15

TIME STOP (EST) 12:35 13.08 13:35 1405 14:38 15:05 15:35 16:06 16:35

FLOWRATE (DSCFM) 16,753 17,119 17,218 17,162 17,160 17,381 17,171 17,225 17,108 17,144
02 (%) 5.2 5.2 53 53 53 53 53 53 53 5.27
CO2 (%) 54 54 53 54 5.4 54 53 53 53 5.35
NOX (PPMVD) 451182 481812 457762 470683 476978 502311 507137 515333 517760 484552
NOX (LB/HR) 541.49 566.36 554.66 578.69 586.37 625.46 623.83 635.92 634.45 595.25
CEM DATA 1 2 3 4 5 6 7 8 9 AVE
TIME START (E5T) 125 1245 1345 1345 1418 1445 1515 15:45 7645

TIME STOP (EST) 12:35 12:05 1335 14:05 14:35 15:0 15:35 16:08 16:35

CEM NOX (PPM) 519715 549278 532416 540289 571406 592225 590172 585132 576702  5619.26
CEM NOX (LB/HR) 0.62 0.59 0.51 063 0.54 063 0.7t 072 0.75 203
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METHOD 7E & 19 CALCULATIONS
Derivation of Calculations and Ex. Calculations

Ay = Cross-sectional area of nozzle, (ft%)
Buo = Moisture content of flue gas (voi) as percent
D, = Nozzie diameter (in)
m,= Total mass of analyte collected, pg
MW= Molecutar weight of analyte collected,g mot -
Qen = Hourly average volumetric flow during unit operation, wet basis, scfh,
= Sampling time (min)
V(STD) = Volume of gas sample measured by the dry gas meter, corrected to standard conditions, (dscf)
V(3TD) = Nozzie velocity (ft/sec) at standard conditions
V(STD) = Stack velocily (ft/sec} at standard conditions

Emissions mvd @ 15% 02
{20.8 - 15)
{20.8- 02}

= pprvd X

Emissions {ppmv-wet}
= ppmvd X ( 1 - {B,0/100} )

Emissions {ib/hr}

= ppmvd X CONVEISION y o rate (DSCEM) X 60 min/hr
Factor

Emissions {{b/mm8TU)

= ppmvdX CONVersion yo e o (DSCEM) X 20.9/(20.9-02)
Factor

Environmental Source Samplers, Inc. 50 of 102

Verification of Calculations
From Run 1 (TW-17 Inlet)

NOX
Conversion Factor 1.184E-07
ppmvd @ 15% 02 1694.9
ppm - wet N/A
ibfhr 541.49 ‘_/
ib/mmbtu N/A

Method 19 Fuel Factor

FUEL 02 F- Factor
COAL 9780
NATURAL GAS 8710
ol 9190
WOOD 9240
WOOD BARK 9600
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Gaseous Data (NOX) BY METHOD 7E

Derivation of Caiculations and Ex. Calculations

ACE = Analyzer calibration error, percent of calibration span

Bps = Maisture contertt of sample gas as measured by Method 4 or other approved method, percent/100

Cog = Average unadjusted gas concentration indicated by data recorder for the test run, ppmv

Cp= Pollutant concentration adjusted to dry conditions, ppmv

Cpir = Measured concentration of a calibration gas {fow, mid, or high} when introduced in direct calibration mode, pprav

Cgas = Average effluent gas concentration adjusted for bias, ppmv

Cp= Average of initial and final system calibration bias check responses for the upscale calibration gas, ppmv

Cua = Actual concentration of the upscale calibration gas, ppmv

Custive = Gas concentration in the stack gas as calculated in Section 12.8, ppmv

Co= Average of the initial and final system calibration bias check responses from the low-level (or zero) calibration gas, ppmv

Con = Actual concentration of the low-leve! calibration gas, ppmv

Cs= Measured concentation of a calibration gas {fow, mid or high) when introduced in system calibration mode

C8= Calibration span, pprav

Cy= Manufacturer cerified concentration of a calibration gas (low, mid, or high), ppmv

D= Drift assessment, percent of calibration span

SB = System bias, percent of calibration span

8B, = Pre-run system bias, percent of calibration span

SBrina = Post-run system bias, percent of calibration span

SCE= System calibration error, percent of calibration span

SCE; = Pre-run system calibration error, percent of calibration span

SCEq,.= Post-run system calibration error, percent of calibration span

ACE = Coir - Cy SB = Cs - Coie Effyos = Cair

- x 100 mermemmsmensnnene 31 (0} x 100

> v

D= SBFinai = SB! Cgas = CMA

Covg - Co) i
(Cavg - Co) R

Example Calculations for Run 1 NOx

Linearity Calcuiation

Coir = 9323.00 ppmy
Cy= 9336.00 ppmv
CS= 9336.00 ppmv
ACE = 0139 %

Bias {Post Run Zero})

Ce= 7.10 ppmv
Cpy = 1.20 ppmv
SB = 0.08 %
Bias {Post Run Upscale)
Cg= 4658.00 ppmv
Coir = 4666.00 ppmyv
SB = -0.09 %
Span Drift

SB; = -0.01 %
SBeina = -0.09 %
D= 0.07 %

Environmental Source Samplers, Inc.

Bias {Pre-Run Zero)

Cs= 4.80 ppmv
Coir = 1.20 ppmv
SB = 0.04 %

Bias {(Pre-Run Upscale)

Ce= 4665.00 ppmv
Coir = 4666.00 ppmv
SB= 0.01 %
Zero Drift

5B;= 0.04 %
SBriga = 0.08 %
D= 0.02 %

51 0f 102

Effiuent Gas Concentration {Corrected for Drift)

Cag =
Co=
Cua =
Cu=

Cgas =

4514.43 ppmv

5.95 ppmv
4659.00 ppmv
4661.50 ppmv

4511.82 ppmv
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TW-17 OUTLET
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HONEYWELL - HOPEWELL, VA
GASEOUS EMISSIONS DATA TW-17 OUTLET
Aprit 21, 2015

RUN NUMBER 1 2 3 4 5 8 7 3 9 /
02 SPAN (%) 20.98 20.99 20.99 20.99 20.99 20.98 20.99 20.99 20.99

02 MEASURED (%) 5.40 5.37 545 5.34 5.41 538 5.40 542 5.38

02 SPAN GAS (%) 11.98 11.88 11.98 11.98 11.88 11.98 11.98 11.98 11.98 \/
02 PRE-ZERO (%) 0.04 0.03 0.04 0.04 0.05 0.08 0.08 0.09 0.08

02 POST ZERO (%) 0.03 0.04 0.04 0.05 0.09 0.08 0.09 0.08 0.08

02 PRE-SPAN (%) 12.02 11.98 11.93 11.89 11.76 11.88 11.92 11.88 11.83

02 POST SPAN (%) 11.98 11.83 11.88 11.76 11.89 11.92 11.88 11.83 11.95
INITIAL ZERQ CAL BIAS (%) 0.06 0.01 0.06 0.08 0.13 0.29 0.28 0.31 0.25

FINAL ZERO CAL BIAS (%) 0.01 0.0 0.08 0.13 0.29 0.28 0.31 0.25 0.27

ZERO DRIFT (%} -0.05 0.05 0.02 0.05 0.16 -0.01 0.03 -0.06 0.01
INITIAL SPAN CAL BIAS (%) 0.33 014 -0.10 -0.28 -0.81 -0.29 -0.14 -0.33 -0.57

FINAL SPAN CAL BIAS (%) 0.14 -0.10 -0.29 -0.91 -0.29 -0.14 -0.33 -0.57 0.00

SPAN DRIFT (%) -0.19 -0.24 -0.19 -0.62 0.52 0.14 -0.18 -0.24 0.57

02 CORRECTED (%) 5.37 5.38 5.46 5.38 5.44 5.37 5.38 5.43 5.37

RUN NUMBER 1 2 3 4 5 8 7 8 8 /
CQ2 SPAN (%) 15.81 15.91 15.81 15.91 15.81 15.91 15.91 15.91 15.81

CO2 MEASURED (%} 543 5.43 5.40 543 542 5.41 5.40 5.39 5.40

CO2 SPAN GAS {%) 8.01 8.01 8.01 8.01 8.01 8.01 8.01 8.0t 8.01 /
CO2 PRE-ZERO (%) 0.02 0.03 0.04 0.05 0.05 0.05 0.04 0.05 0.05
CO2POST ZERQ (%) 0.03 0.04 0.05 0.05 0.05 0.04 0.05 0.05 0.06

CO2 PRE-SPAN (%) 8.01 8.01 8.01 8.01 8.00 8.02 8.01 8.02 8.02

CC2 POST SPAN (%) 8.01 8.01 8.01 8.00 8.02 8.01 8.02 8.02 8.01
INITIAL ZERO CAL BIAS (%) -0.11 -0.06 0.02 0.07 0.05 0.07 0.03 0.08 0.05

FINAL ZERC CAL BIAS (%) -0.06 0.02 0.07 0.05 0.07 0.03 0.08 0.08 0.14

ZERO DRIFT (%) 0.06 0.08 0.05 -0.02 0.02 -0.04 0.06 -0.04 0.09
INITIAL SPAN CAL BIAS (%) 0.01 ~0.03 0.02 -0.01 -0.07 0.03 0.00 0.03 0.05

FINAL SPAN CAL BIAS (%) -0.03 0.02 -0.01 -0.07 0.03 0.00 0.03 0.05 0.01

SPAN DRIFT (%) -0.03 0.04 -0.03 -0.06 0.0% -0.03 0.03 0.03 -0.04

C0O2 CORRECTED (%) 5.42 542 5.38 542 540 5.39 5.38 5.38 5.37

RUN NUMBER 1 2 3 4 5 8 7 8 9 /‘
NOX SPAN (PPM) 152.00 152.00 152.00 162.00 152.00 152.00 152.00 152.00 152.00

NOX MEASURED (PPM) 77.74 90.53 77.94 109.44 119.46 116.00 91.42 91.42 90.39 /
NOX SPAN GAS (PPM) 71.90 71.90 71.90 71.90 71.90 71.90 71.90 71.90 71.90 &
NOX PRE-ZERO (PPM) 0.05 0.05 0.06 0.07 0.07 0.08 0.07 0.08 0.10

NOX POST ZERO (PPM) 0.05 0.06 0.07 0.07 0.08 0.07 0.09 0.10 0.11

NOX PRE-SPAN (PPM) 72.08 7212 72.19 72.25 7208 71.70 71.37 71.54 70.856

NOX POST SPAN (PPM) 7212 7219 72.25 72.08 7170 71.37 71.54 70.95 70.83
INITIAL ZERO CAL BIAS (%) -0.05 -0.04 -0.04 -0.03 -0.03 -0.02 -0.03 -0.02 -0.01

FINAL ZERO CAL BIAS (%) -0.04 / -0.04 -0.03 -0.03 -0.02 -0.03 -0.02 -0.01 -0.01

ZEROC DRIFT (%) 0.00 0.00 0.01 0.01 0.01 -0.01 0.01 0.01 0.00
INITIAL SPAN CAL BIAS (%) -0.07 -0.02 0.03 0.07 -0.05 -0.30 -0.51 -0.40 -0.79

FINAL SPAN CAL BIAS (%) -0.02 0.03 0.07 -0.05 -0.30 -0.51 -0.40 -0.79 -0.87

SPAN DRIFT (%) 0.05 -/ 0.05 0.04 -0.11 -0.25 -0.22 0.1 -0.3¢ -0.08

NOX CORRECTED (PPM) 77.54 / 90.23 77.60 108.07 119.52 116.64 92.01 9228 91.71

HONEYWELL - HOPEWELL, VA
RATA SUMMARY -TOWER {TW-17}- QUTLET

April 21, 2015

NOX and FLOW RATA DATA

RUN NUMBER 1 2 3 4 5 J 7 8 9

DATE 412172015 412172015 412312015 41242015 412172015 42112015 4/2112015  4/21/2015 42172015

TIME START (EST) 12:15 12:45 13:15 13:45 14:15 14:45 15:15 15:45 16:15

TIME STOP (EST) 12:35 13:05 13:35 14:05 14:35 15:05 15:35 1605 '35

FLOWRATE (WSCFM) 17,323 17,702 17,805 17,804 17,802 18,031 17,760 17,817 17,692 /

FLOWRATE (DSCFM) 16,753 17,119 17,218 17,162 17,160 17,381 17,171 17,225 17,105

02 (%) 5.4 5.4 55 5.4 5.4 5.4 5.4 5.4 5.4

CO2 (%) 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.4

NOX (PPMVD) 77.54 90.23 77.60 109.07 119.52 116.84 92.01 92.28 91.71

NOX (LB/HR) 9.31 11.07 9.57 13.41 14.69 14.52 11.32 11.39 11.24

CEM DATA 1 2 3 4 5 s 7 8 9

CEM FLOWRATE (SCFM) 19,210 19,155 19,148 19,244 19,511 19,718 19,751 18,777 18,721

CEM NOX (PPM) 67.74 76.95 68.15 92.82 105.51 110.46 87.27 78.18 83.27

CEM NOX {LB/HR) 9.46 10.72 9.49 12.99 15.03 15.84 12.56 11.24 11.94
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FLOWRATE BY METHODS 1-4
Derivation of Calculations and Ex. Calculations

AP ( s(ap)”? ) 2 Verification of Calculations
number of sample points From OutletRun 1

Ag = Area of the stack (ff%) (Vu)STD = 13992 - DSCF ‘/
Ce Pitot tube coefficient oo Ho) ” VuSTD= 57 o /
Ke - 85.4g"eee ( e g ) " .

{ R}(in H,0) /
Mg = Molecular weight of flue gas, including water vapor By = 328 %
Paar = Barometric pressure (in Hg)
Psr = Peaic {in Hg) Vg= 78.13 - FPS /
Ps= Stack pressure = Pgag. £ Pgage (in Hg)
T Average Meter Temperature { F) ACFM = 33,138 CFM /
Ts= Flue gas temperature (GF)
V= Volume of gas sampled at meter conditions (t°) DSCFM = 16,753 DSCFM l/
VuSTD =  Volume of gas sampled at standard conditions (%)
Vg = Velocity of flue gas (ft/sec) WSCFM = 17,323 WSCFM
Vwe = Volume of water condensed in impinger train (mi)
Vi, 8TD = Volume of water vapor in gas samples at standard conditions (ft*) WSCFH = 1039 - KSCFH
Dry Gas Volume (FT°)
(Vu)STD = o (1, i (Vi) STD = 17.65 (Vy) et Cer)

(29.92 in.Hg) (T +460) (Tw + 460)

Volume of Water Vapor (FT°)

(Vw)STD = nRT/P = ( Viye(gm) ( 21.85 ft3 x in.Hg. ) ( 68 + 460 R )
" )x ib. mole R X

(18 Ib x 454 gm) / (Ib mole x Ib) 1
29.92
Moisture Content (by volume} Velocity
Vi STD (Ts + 460) 102
Bwo = B AS——— V= (Ko) (Co) P2, x (............_........)
wo VSTD IV 5= (Ke) (Co)OP) Zarg TAYEN

Flowrates
ACFM = (Vg) (Ag) (60 sec/min)

(ACFM)(P5)(1-B,c)(528 'R)

DSCFM = , .
(29.92 in Hg)(T4-460 )

WSCFM = DSCFM/(1-Byo)
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Relative Accuracy
Derivation of Calculations and Ex. Calculations (NOX)

d= Arithmetic mean of the difference (between the RM and CEMS) of a data set
n= Number of data sets {(or runs) utilized in Sy and RA caiculations

CC= 2.5 percent error confidence coefficient

RA = Relative accuracy of the data set

All data must be compared on a commaon basis. Each RM run is corrected to the units
of the emission standard with the correspending Method 3a data. For this unit, the
emission standard is SO2 (ppm corrected to 0% 02). CEMS and RM data is collected
on the same basis (ppmvd).

RA Supporting Calculations t-Values
n (Table 2-1 from PS 2)
d= 1 2 & (where n = number of data points) My togrs
n i=1 9 2.306
10 2.262
11 2.228
n 2412 12 2.201
Z The values in this table are corrected for n-1 degrees of
n du freedom.
S¢= d? =
=1 n
n-1
CC= Gars Sy
12
n
RA = [df+ |cc|
B D QR 1010]
RM

*In cases where the average emissions for the test are less than 50 percent of the applicable standard,
substitute the emission standard value in the denominator in place of RM

Example NOX PPM Calculations TW-17 Outlet

d= 10.70
Sy = 3.93
CC= 3.02
RM = 96.3
RA = 14.24
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Gaseous Data (NOX) BY METHOD 7E
Derivation of Calculations and Ex. Calculations

ACE = Anatyzer calipration error, percent of calibration span
Bys = Moisture content of sample gas as measured by Method 4 or other approved method, percent/100
Cou = Average unadjusted gas concenfraiion indicated by data recorder for the test run, ppmv
Cp= Pollutant concentration adjusted to dry conditions, ppmv
Coi = Measured concentration of a calibration gas {low, mid, or high) when introduced in direct calibration mode, ppmyv
Chas ™ Average effluent gas concentration adjusted for bias, ppmv
Cy= Average of initial and final system calibration bias check responses for the upscale calibration gas, ppmv
Cuya = Actual concentration of the upscale calibration gas, pprov
Criatve & Gas concentration in the stack gas as calculated in Section 12.8, ppmv
Co= Average of the initial and final system calibration bias check responses from the low-level (or zero) calibration gas, ppmv
Con = Actual concentration of the low-level calibration gas, ppmv
Cg= Measured concentation of a calibration gas {low, mid or high} when introduced in system calibration mode
Cs= Calibration span, ppmv
Cy= Manufacturer certified concentration of a calibration gas (low, mid, or high), ppmv
= Drift assessment, percent of calibration span
SB= Systemn bias, percent of calibration span
S8 = Pre-run system bias, percent of calibration span
SBrina = Post-run system bias, percent of calibration span
SCE = System calibration error, percent of calibratior span
SCE; = Pre-run system calibration error, percent of calibration span

SCEha= Postrun system calibration error, percent of calibration span

ACE = Coir - Cy SB = Cs - Coir
x 100

3 <

x 100

D= SBeina - SB, Cgas = C
Final i gas (C;wg . Co) MA

Example Calculations for Run 1 NOx

Cu-Co

Effnoz = Cair

v

x 100

Linearity Calculation Bias (Pre-Run Zero)

Cpyp = 151.20 ppmy Cg = 0.05 ppmv
Cy= 152.00 ppmv Coie = 0.12 ppmv
Cs= 152.00 ppmv SB= -0.05 %
ACE = -0.526 %

Bias (Post Run Zero) Bias {Pre-Run Upscale)

Cg = 0.05 ppmv Cg= 72.05 ppmv
Coy = 0.12 ppmv Cpir = 72.15 ppmv
SB = -0.04 % SB = -0.07 %
Bias {Post Run Upscale) Zero Drift

Cg= 72.12 ppmv SB; = -0.05 %
Coir = 72.15 ppmv SBrina = -0.04 %
SB= -0.02 % D= 0.00 %
Span Drift

S8 = -0.07 %

SBrinat = -0.02 %

D= 0.05 %

Environmental Source Samplers, Inc. 57 of 102

Effluent Gas Concentration (Corrected for Drift)

Cavg =

Co=

77.74 ppmv

0.05 ppmv
71.80 ppmv
72.09 ppmyv

77.54 ppmyv

e
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METHOD 7E & 19 CALCULATIONS
Derivation of Calculations and Ex. Calculations

A= Cross-sectional area of nozzie, (ﬁz)

Bywo = Moisture content of flue gas (vol} as percent

D,= Nozzle diameter {in)

m,= Total mass of analyle coliected, ug

MW= Molecular weight of analyte coflected,g moi ™'

Q= Hourly average volumetric flow during unit operation, wel basis, scfh.

fe= Sampling time {min)

V(STD) = Volume of gas sample measured by the dry gas meter, corrected to standard conditions, (dscf)
V(STD) = Nozzle velocily {fi/sec) at standard conditions

V{STD) = Stack velocity {ft/sec) at standard conditions

Emissions mvd @ 15% 02
{20.9- 15}
{20.9-02)

= ppmvdX

Emissions mv-wet

= ppmvd X ( 1 - {By,0/100) )

Emissions {ib/hr)

= ppmvdX CONVErSIoN y goate (DSCEM) X 60 min/hr
Factor

Emissions (Ib/mmBTU}

= ppmvaX COMVEISION ¢ ranar (DSCEM) X 20.9/(20.9-02)
Factor

Environmental Source Samplers, Inc. 58 of 102

Verification of Calculations
From Run 1 (TW-17 Outlet)

NOX
Conversion Factor 1.194E-07
ppmvd @ 15% 02 29.5
opm - wet NIA
lbfar 9.31 V/
tb/mmbtu N/A

Method 19 Fuel Factor

FUEL 02 F-Factor
COAL 9780
NATURAL GAS 8710
OlL 9190
WQooD 9240
WOOD BARK 9800
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APPENDIX C
OPERATIONAL DATA
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Al_94010B.PV
Al_94011_NOX.PV
FI_94068.PV

R1
R2
R3
R4
RS
Ré6
R7
R8
R9

4/21/2015 12:15
4/21/2015 12:45
4/21/2015 13:15
4/21/2015 13:45
4/21/2015 14:15
4/21/2015 14:45
4/21/2015 15:15
4/21/2015 15:45
4/21/2015 16:15

TW-17 Inlet and Outlet

4/21/2015 12:35
4/21/2015 13:05
4/21/2015 13:35
4/21/2015 14:05
4/21/2015 14:35
4/21/2015 15:05
4/21/2015 15:35
4/21/2015 16:05
4/21/2015 16:35
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TW-17 Inlet and Outlet

NOx IN ppm NOx OUT ppm Flow Rate SCFM NOx OUT Ib/hr
=PHDGetData{"HPW Al_S54010B.PV AI_S4011_NOX.PV FI_94068.PV
Timestamp)4010B.PV - Average1l NOX.PV - Average 94068.PV - Average
4/21/2015 12:15 5052.52 66.17 19296.32 9.29
4/21/2015 12:16 5052.37 60.25 19185.33 8.41
472172015 12:17 5089.54 71.19 18235.44 9.96
4/21/2015 12:18 5056.66 71.26 18132.02 9.92
4/21/2015 12:19 5071.64 66.14 19153.76 5.21
4/21/2015 12:20 5092.47 76.14 15256.54 10.69
4/21/2015 12:21 5099.75 79.25 19222.82 11.08
4/21/201512:22 5080.46 71.74 19073.30 9.95
472172015 12:23 5085.27 72.09 19293.01 10.12
4/21/2015 12:24 5066.68 73.43 15114.78 10.21
4/21/2015 12:25 5066.73 61.56 15204.49 8.60
4/21/201512:26 5082.81 70.99 19134.00 9.88
4/21/2015 12:27 5086.22 74.57 19033.48 10.32
4/21/2015 12:28 5071.51 65.56 15235.84 5.17
442172015 12:29 5170.24 70.47 19195.60 5.84
4/21/2015 12:30 5320.94 7141 19386.60 10.07
4/21/2015 12:31 5453.33 61.62 19273.48 8.64
4/21/2015 12:32 5533.61 64.30 19166.94 8.96
4/21/201512:33 5535.83 59.25 19192.08 8.28
4/21/2015 12:34 5535.83 61.13 19283.72 8.57
4/21/2015 12:35 5535.83 53.89 19290.40 7.57
5197.15 67.74 19209.52 9.46
Environmental Source Samplers, Inc. 61 0f 102
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TW-17 Inlet and Outlet

NOx IN ppm NOx QUT ppm Flow Rate SCFM NOx QUT Ib/hr
=PHDGetData{"HPW Al_94010B.PV Al 94011 NOX.PV Fl1_S4068.PV
Timestamp 34010B.PV - Average 1_NOX.PV - Average 94068.PV - Average )
4/21/2015 12:45 5436.77 80.32 19133.27 1118
4/21/2015 12:46 5490.37 87.92 19078.11 12.20
4/21/2015 12:47 5507.76 80.47 19175.72 11.22
4/21/2015 12:48 5514.67 68.48 19183.59 9.55
4/21/2015 12:49 5562.28 80.22 19180.26 11.19
4/21/2015 12:50 5598.87 89.54 19330.95 12.59
4/21/2015 12:51 5844 28 89.54 19237.78 12.53
4/21/2015 12:52 5673.15 89.54 19189.10 12.50
4/21/2015 12:53 5600.93 89.54 19128.64 12.46
4/21/2015 12:54 5508.14 89.54 19018.71 12.39
4/21/2015 12:55 5530.92 87.79 1922521 12.27
4/21/2015 12:56 5545.48 77.55 19121.52 10.79
4/21/2015 12:57 5585.10 88.77 19121.28 12.34
4/21/2015 12:58 5495.81 76.36 18971.77 10.54
4/21/2015 12:59 5407.09 74.33 19363.06 10.47
4/21/2015 13:00 5417.81 105.53 19145.10 14.70
4/21/2015 13:01 5388.69 71.32 19100.45 991
4/21/2015 13:02 5290.53 54.80 19248.16 7.67
4/21/2015 13:03 5270.92 50.45 19055.94 6.99
4/21/2015 13:04 5336.70 49.02 19215.21 6.85
4/21/2015 13:05 5338.14 35.03 19023.57 4.85
5492.78 76.95 19154.83 10.72
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TW-17 inlet and Qutlet

NOx IN ppm NOx OUT ppm Flow Rate SCFM NOx OUT Ib/hr
=PHDGetData("HPW Al_94010B.PV Al_54011 NOX.PV Fl_94068.PV
Timestamp }4010B.PV - Average 1_NOX.PV - Average 94068.PV - Average
4/21/2015 13:15 5269.55 45.05 19031.33 6.79
4/21/2015 13:16 5352.08 62.72 19219.77 8.77
4/21/2015 13:17 5368.43 60.70 19139.33 8.45
472172015 13:18 5346.72 4981 19196.67 6.95
4/21/2015 13:19 5417.73 52.16 19043.81 7.22
4/21/201513:20 5424.88 61.94 19218.09 8.66
4/21/2015 13:21 5402.40 66.22 19212.08 9.25
4/21/2015 13:22 5395.18 80.32 19036.40 11.12
4/21/2015 13:23 5396.40 68.82 19005.88 9.51
4/21/2015 13:24 5447.52 63.00 19165.40 8.78
4/21/2015 13:25 5433.61 65.64 19296.42 9.21
4/21/2015 13:26 5316.23 70.67 19073.49 9.80
4/21/2015 13:27 5301.90 69.81 19116.71 5.71
4/21/2015 13:28 5336.10 73.65 19109.53 10.24
4/21/2015 13:29 5261.12 77.84 15214.45 10.88
4/21/2015 13:30 5194.85 73.48 19313.52 10.32
4/21/2015 13:31 5210.17 81.20 19174.98 11.32
4/21/2015 13:32 5233.55 75.63 19135.66 10.53
4/21/2015 13:33 5232.96 81.27 19167.77 11.33
4/21/2015 13:34 5232.96 81.90 19133.93 11.40
4/21/2015 13:35 5232.86 £5.28 190989.16 95.07
5324.16 68.15 . 19148.02 9.49
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TW-17 inlet and Outlet

NOx IN ppm NOx OUT ppm Flow Rate SCFM NOx OUT ib/hr
=PHDGetData{"HPW Al_94010B.PV AI_94011_NOX.PV F1_94068.PV
Timestamp34010B.PV - Average 1 NOX.PV - Average 94068.PV - Average
4/21/2015 13:45 5420.60 86.12 19226.47 12.04
4/21/2015 13:46 5291.06 107.46 15272.14 15.06
4/21/2015 13:47 5234.80 111.82 19315.57 15.71
4/21/201513:48 5161.42 7841 19053.51 10.87
4/21/2015 13:49 5255.16 95.07 19374.20 13.40
4/21/2015 13:50 5276.25 97.71 19315.90 13.73
4/21/2015 13:51 5259.70 §7.71 19317.09 13.73
4/21/2015 13:52 5372.87 97.71 19179.85 13.63
4/21/2015 13:53 5412.03 97.71 19131.53 13.60
4/21/2015 13:54 5375.26 97.71 19330.95 13.74
4/21/2015 13:55 5377.75 81.41 19067.62 11.29
4/21/2015 13:56 5472.64 103.16 19283.02 14.47
4/21/2015 13:57 5509.80 97.40 19329.70 13.69
4/21/2015 13:58 5498.49 107.49 19256.77 15.05
4/21/2015 13:59 5443.93 100.96 19320.67 14.19
4/21/2015 14:00 5386.18 82.53 19186.47 11.52
4/21/2015 14:01 5485.71 72.96 19155.67 10.16
4/21/2015 14:02 5571.70 83.27 19252.75 11.66
4/21/2015 14:03 5588.34 90.47 19160.17 12.61
4/21/2015 14:04 5575.79 83.85 19308.62 11.78
4/21/2015 14:05 5491.13 78.26 19290.58 10.98
5402.89 92.82 19244.25 12.99
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TW-17 Inlet and Qutlet

NOx IN ppm NOx OUT ppm Flow Rate SCFM NOx OUT Ib/hr
=PHDGetData{"HPFW Al_94010B.PV AI_94011_NOX.PV F1_94068.PV
Timestamp34010B.PV - Average 1_NOX.PV - Average 94068.PV - Average
4/21/2015 14:15 5497.81 73.80 19198.24 10.30
4/21/2015 14:16 5396.09 63.98 19225.24 8.95
4/21/2015 14:17 5497.39 73.88 19194.37 10.31
4/21/2015 14:18 5444.25 67.50 19120.50 9.39
4/21/2015 14:19 5425.53 71.40 19190.14 9.96
4/21/2015 14:20 5321.86 67.25 19308.13 9.44
4/21/201514:21 527548 65.26 19144.07 9.09
4/21/2015 14:22 5386.62 83.53 19313.31 11.73
4/21/2015 14:23 5481.81 87.76 15290.97 . 12.31
472172015 14:24 5592.68 84.72 19561.61 12.05
4/21/2015 14:25 5750.66 §7.54 18710.89 13.98
4/21/2015 14:26 5864.74 103.28 19645.29 14.76
4/21/2015 14:27 5986.31 116.97 19709.43 16.77
4/21/2015 14:28 6009.22 131.30 19745.33 18.85
4/21/2015 14:29 6009.19 154.20 19630.69 22.02
4/21/2015 14:30 6009.21 138.96 19558.73 19.77
4/21/2015 14:31 6009.24 145.00 19843.65 20.93
4/21/2015 14:32 6009.29 150.34 19874.30 21.73
4/21/2015 14:33 6009.31 151.90 19830.57 21.91
4/21/2015 14:34 6009.31 143.26 19783.93 20.61
4/21/2015 14:35 6009.31 143.55 19851.11 20.78
5714.06 105.51 19510.98 15.03
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TW-17 Inlet and Qutlet

NOx IN ppm NOx OUT ppm Flow Rate SCFM NOx OUT Ib/hr
=PHDGetData("HPW Al_S4010B.PV Al _94011_NOX.PV F1_54068.PV
Timestamp 34010B.PV - Average 1_NOX.PV - Average 94068.PV - Average
4/21/2015 14:45 5935.19 116.79 19723.38 16.75
4/21/2015 14:46 6007.05 130.63 19545.09 18.57
4/21/2015 14:47 5968.88 128.04 19570.87 18.22
4/21/2015 14:48 5801.46 127.38 19832.71 18.37
4/21/2015 14:49 5723.22 109.67 19838.13 15.82
4/21/2015 14:50 5784.83 109.10 20020.01 15.89
4/21/2015 14:51 5834.34 109.10 19820.64 1573
4/21/2015 14:52 5501.04 105.10 19645.98 15.59
442172015 14:53 5895.81 109.10 19722.73 15.65
4/21/2015 14:54 5905.09 109.10 19727.03 15.65
4/21/2015 14:55 5843.18 109.10 19840.37 15.74
4/21/2015 14:56 5870.00 109.10 19734.67 15.66
4/21/2015 14:57 5978.63 109.10 19503.60 15.48
4/21/2015 14:58 6009.02 118.21 19607.25 16.86
4/21/2015 14:59 6009.12 119.69 19533.88 17.00
4/21/2015 15:00 6009.21 119.93 19739.67 17.22
4/21/2015 15:01 6009.11 98.10 19704.00 14.06
4/21/2015 15:02 6009.11 87.97 19816.34 12.68
4/21/2015 15:03 5943.11 97.80 19774.31 14.06
4/21/2015 15:04 5835.38 90.81 19708.18 13.02
4/21/2015 15:05 5944.40 101.80 19675.60 14.57
5922.25 110.46 19718.31 15.84
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TW-17 Inlet and Qutlet

NOx IN ppm NOx OUT ppm Flow Rate SCFM NOx OUT Ib/hr
=PHDGetData{"HPW Al_94010B.PV AI_94011_NOX.PV Fi_94068.PV
Timestamp)4010B.PV - Average 1_NOX.PV - Average 94068.PV - Average
4/21/2015 15:15 5933.26 95.06 19848.34 13.72
4/21/2015 15:16 5965.70 79.79 19827.10 11.51
4/21/2015 15:17 6009.24 91.34 19844.53 13.18
4/21/2015 15:18 6009.19 101.58 19918.99 14.72
4/21/2015 15:19 5955.83 100.35 19857.03 14.45
4/21/2015 15:20 6005.57 86.21 19731.35 12.37
4/21/2015 15:21 6009.16 93.19 19723.93 13.37
4/21/2015 15:22 6007.60 93.75 19803.63 13.50
4/21/2015 15:23 5984.36 84.44 19843.47 12.19
472172015 15:24 5963.10 89.97 19755.16 12.93
4/21/2015 15:25 6009.22 92.73 19613.02 13.23
4/21/2015 15:26 5964.82 79.86 19766.70 11.48
4/21/2015 15:27 5757.10 77.87 19639.56 11.12
4/21/2015 15:28 5776.04 78.06 19858.15 11.27
4/21/2015 15:29 5870.15 76.06 19870.53 10.99
4/21/2015 15:30 5897.37 89.72 19819.33 12.93
4/21/2015 15:31 5843.99 99.81 19796.26 14.37
4/21/2015 15:32 5747.64 76.78 19811.18 11.06
4/21/2015 15:33 5742.24 69.84 19667.39 9.99
4/21/2015 15:34 5742.24 81.43 19948.90 11.81
4/21/2015 15:35 5742.24 94.94 19663.69 13.58
5901.72 87.27 19790.87 12.56
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TW-17 Inlet and Qutlet

NOx IN ppm NOx OUT ppm Flow Rate SCFM NOx OUT lb/hr
=PHDGetData("HPW Al_94010B.PY Al 54011 NOX.PV Fl_94068.PV
Timestamp 34010B.PV - Average 1_NOX.PV - Average 94068.PV - Average
4/21/2015 15:45 5875.84 64.17 19878.32 9.28
4/21/2015 15:46 5888.57 72.10 19917.20 10.44
4/21/2015 15:47 5913.65 73.25 19678.72 10.48
4/21/2015 15:48 5928.61 85.75 19613.06 12.23
4/21/2015 15:49 5864.05 76.70 19710.11 10.99
4/21/2015 15:50 5938.98 72.06 19891.44 10.42
4/21/2015 15:51 5916.35 72.06 15818.43 10.39
4/21/2015 15:52 5821.53 72.06 19876.28 10.42
4/21/2015 15:53 5765.75 72.06 19726.75 10.34
4/21/2015 15:54 5747.18 72.06 19705.77 10.33
4/21/2015 15:55 5778.13 91.46 19740.84 13.13
4/21/2015 15:56 5716.62 73.18 19648.43 10.46
4/21/2015 15:57 5755.38 74.94 19881.34 10.84
4/21/2015 15:58 5784.14 89.79 19890.17 12.99
4/21/2015 15:59 5798.15 86.40 15760.64 12.42
4/21/2015 16:00 5865.99 88.32 19928.13 12.80
4/21/2015 16:01 5914.05 92.96 19749.85 13.35
4/21/2015 16:02 5822.40 80.38 19738.86 11.54
4/21/2015 16:03 5895.02 75.03 19774.77 10.79
4/21/2015 16:04 5881.42 78.37 19701.26 11.23
4/21/2015 16:05 5901.89 78.62 19685.87 11.26
5851.32 78.18 19776.96 11.24
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TW-17 Inlet and Qutlet

NOx IN ppm NOx OUT ppm Flow Rate SCFM NOx OUT lb/hr
=PHDGetData("HPW Al_S4010B.PV Al_S4011 NOX.PV FI_94068.pV
Timestamp 34010B.PV - Average 1I_NOX.PV - Average 94068.PV - Average
4/21/2015 16:15 5777.66 62.31 19737.71 8.94
4/21/2015 16:16 5771.68 68.09 19687.32 9.75
4/21/2015 16:17 5747.42 68.86 19754.66 9.89
4/21/2015 16:18 5745.38 80.13 19615.47 11.43
4/21/2015 16:19 5757.77 87.96 19828.28 12.68
4/21/2015 16:20 5765.20 78.16 19801.94 11.26
4/21/2015 16:21 5786.60 69.09 19745.16 9.92
4/21/2015 16:22 5827.83 75.69 19535.63 10.75
4/21/2015 16:23 5817.52 89.72 19638.72 12.82
4/21/2015 16:24 5730.38 92.08 19869.65 1331
4/21/2015 16:25 5736.26 89.68 19581.61 12.77
4/21/2015 16:26 5811.70 97.22 19742.18 13.96
4/21/2015 16:27 5732.76 80.93 19699.86 11.60
4/21/2015 16:28 5728.58 80.60 19744.83 11.57
4/21/2015 16:29 5736.96 82.75 19716.92 11.87
4/21/2015 16:30 5742.04 92.18 18923.13 13.36
4/21/2015 16:31 5823.72 102.34 19776.82 14.72
4/21/2015 16:32 5767.56 99.39 19635.46 14.15
4/21/2015 16:33 5766.82 88.01 19684.51 12.60
4/21/2015 16:34 5766.82 84.17 19606.04 12.00
4/21/2015 16:35 5766.82 79.28 19813.57 1142
5767.02 83.27 19720.93 11.94
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APPENDIX D
CALIBRATION DATA
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HONEYWELL - HOPEWELL, VA
CALIBRATION DATA TW-17 INLET

Date : 4/21/2015 Cylinder Analyzer Absolute Percent
Value Response Difference Difference
Gas: 02
Zero Gas 0.000 / 0.025 0.025 0.119
Span : 20.990 Mid-range Gas 11.880 \/ 11.850 0.030 0.143
High-range Gas 20.990 20.940 0.050 0.238
Date : 4/21/2015 Cylinder Analyzer Absolute Percent
Value Response Difference Difference
Gas: co2
Zero Gas 0.000 / 0.039 0.039 0.245
Span : 15.810 Mid-range Gas 8.006 / 8.011 0.005 0.031
High-range Gas 16.910 15.914 0.004 0.025
Date : 4/21/2015 Cylinder Analyzer Absolute Percent
Value Response Difference Difference
Gas: NOX
Zero Gas 0.000 1.200 1.200 0.013
Span : 8336.000 Mid-range Gas 46598.000 / 4666.000 7.000 0.075
High-range Gas 9336.000 8323.000 13.000 0.139
Converter Efficiency Check response (sec): up 99 down 78
up 87 down 76
16:50 49.98 NO2 (PPM)= 52.2 up 98 down 74
16:51 50.12 average: 97.3 average: 76.0
16:52 50.27
AVERAGE 50,123
Conv. Eff.= 96.0 %
71 0of 102
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HONEYWELL - HOPEWELL, VA
CALIBRATION DATA TW-17 QUTLET

Date : 4/21/2015 Cylinder Analyzer Absolute Percent
Value Response Difference Difference
Gas : 02
Zero Gas 0.000 / 0.025 0.025 0.119
Span: 20.9%0 Mid-range Gas 11.980 11.950 0.030 0.143
High-range Gas 20.990 / 20.940 0.050 0.238
Date : 4/21/2015 Cylinder Analyzer Absolute Percent
Value Response Difference Difference
Gas : co2
Zero Gas 0.000 / 0.039 0.039 0.245
Span: 15.910 Mid-range Gas 8.006 / 8.011 0.005 0.031
High-range Gas 15.910 15.914 0.004 0.025
Date : 412112015 Cylinder Analyzer Absolute Percent
Value Response Difference Difference
Gas : NOX
Zero Gas 0.000 / 0.118 0.118 0.078
Span : 152.000 Mid-range Gas 71.900 / 72.150 0.250 0.164
High-range Gas 152.000 151.200 0.800 0.526
Converter Efficiency Check response (sec): up 98 down 77
up 96 down 75
16:41 48.38 NO2 (PPM)= 522 up 94 down 74
16:42 49.77 average: 96.0 average: 75.3
16:43 50.02
AVERAGE 49.390
Conv, Eff.= 94.6 %
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CERTIFICATE OF ANALYSIS

Airgas Specialty Gases
630 United Drive
Durham , NC 27713

Grade of Product: EPA Protocol

Part Number: EO3NISOE15A1140
Cylinder Number: CC64254
Laboratory: ASG - Durham - NC
PGVP Number:; B22014

Gas Code: C02,02,BALN

Expiration Date:

Reference Number: 122-124420923-1

Cylinder Volume: 149.9 CF
Cylinder Pressure: 2015 PSIG
Valve Quilet: 590
Certification Date: Feb 24, 2014

Feb 24, 2022

918-544-3773 Fax: 919-544-3774
www.airgas.com

Certification performed in accordance with “EPA Traceabifity Protocol for Assay and Certification of Gasecus Calibration Standards (May 2012)" decument EPA
600/R-12/531, using the assay procedures fisted. Analytical Methodology does not requite correction for analytical interference. This cylinder has a total analytical
uncerainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a

volumelvalume basis unless otherwise noted.

Do Not Use This Cylinder below 100 psig, l.e. 0.7 megapascals,

LotiD

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
Concentration Concentratjgn Method Uncertainty Dates
CARBON DiOXIDE 8.000 % 8.006 % \/‘/ G1 +/~ 0.6% NIST Traceable 02/24/2014
OXYGEN 12.00 % 11.98 % G1 +/- 0.4% MNIST Traceable 02/24/2014
NITROGEN Balance

CALIBRATION STANDARDS

Type Cylinder No Concentration Uncertainty Expiration Date

NTRM 12061348 CC360808 11.002 % CARBON DIOXIDE/NITROGEN +/- 0.6% Jan 11, 2018

NTRM 09061416 CC2735622 22.53 % OXYGEN/NITROGEN +- 0.4% Mar 08, 2019
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Horiba VIAE10 CO2 42398380022
Horiba MPAB10 02 41499150042

Feb 07, 2014
Feb 07, 2014

Nondispersive Infrared (NDIR)
Paramagnetic

Triad Data Available Upon Request

<

ﬂ /Q/’yr/% il

Approved for Release

Notes:
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol |

Part Number: EO3NI73E15A4BQ4
Cylinder Number: CC454142
Laboratory: ASG - Durham - NC
PGVP Number: B22014

Gas Code: C02,02,BALN

Expiration Date:

Reference Number:

Airgas Specialty Gases
630 United Drive

Burharn , NC 27713

919-544-3773 Fax: 915-544-3774
waw.airgas.com

122-124453079-1

Cylinder Volume: 166.2 CF
Cylinder Pressure: 2015 PSIG
Valve Outlet: 580
Certification Date:  Sep 10, 2014

Sep 10, 2022

Certification performed in accordance with “EPA Traceability Protocol for Assay and Certitication of Gaseous Calibration Standards {May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference, This cylinder bas a tolal analytical
uncertainty as siated below with a confidence level of 95%. There are no significant impurities which affect Ihe use of this calibration mixture. Ajl concentrations are on a

Do Not Use This Cylinder below 100 psi& ie. 0.7 megapascals.

volume/volume basis unless otherwise noted.

NTRM 12061551

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Bates
OXYGEN 11.00 % 11.21% G1 +/- 1.0% NIST Traceable 09/10/2014
CARBON DIOXIDE 16.00 % 15.91 % / Gt +/- 0.6% NIST Traceable 09/10/2014
NITROGEN Balance

CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 09050211 CC262370 9.961 % OXYGEN/NITROGEN +-0.3% Nov 08, 2018
CC354889 19.87 % CARBON DIOXIDE/NITROGEN +- 0.6% Jan 27, 2018

ANALYTICAL EQUIPMENT
Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Horiba VIAS10 CO2 2L8YXWY(Q Nondispersive infrared (NDIR) Aug 28, 2014
Horiba MPA510 02 41489150042 Paramagnetic Aug 28, 2014

Triad Data Available Upon Request

A TA

Approved for Release
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Airgas Specialty Gases

630 United Drive
Durham , NC 27713
918-544-3773 Fax: 913-544-3774

CERTIFICATE OF ANALYSIS s singas.com
Grade of Product: EPA Protocol

Part Number: EOZNITOE15A0927 Reference Number: 122-124413623-1
Cylinder Number: XC0211498B Cylinder Volume; 146.2 CF
Laboratory: ASG - Durham « NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22014 Valve Qutlet: 590

Gas Code: 02 BALN Certification Date:  Jan 10, 2014

Expiration Date: Jan 10, 2022

Certification performed in accordance with "EPA Traceability Protoco! for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
500/R-12/531, using the assay procedures listed. Analytical Methodalogy does not require correction for analylical interlerence. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture. All concentrations are on a
volumefvolume basis unless otherwise noled.

Do Not Use This Cylinder below 100 psi& i.e. 0.7 megapascals.
ANALYTICAL RESULTS
Component Reguested Actual Protocol Total Relative Assay
Concentration Concentration / Method Uncertainty Dates
OXYGEN 21.00% 20.98 % / G1 +/- 0.5% NIST Traceable 01/10/2014

NITROGEN Balance

S A e S A DAL g L T LN S B

P e AR A S R Y S S o b N B e e T SRS
CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Uncertainty Expiration Date
NTRM 08061416 CCa273522 22.53 % OXYGENMNITROGEN +- 0.4% Mar 08, 2019
ANALYTICAL EQUIPMENT
instrument/Make/Modef Analytical Principle Last Multipoint Calibration
| Horiba MPAS10 02 41498150042 Paramagnetic Jan 06, 2014 i

Triad Data Available Upon Request

Notes: ) . ° c
Of Ao

Approved for Release
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CERTIFICATE OF ANALYSIS
Grade of Product: EPA Protocol

Airgas Specialty Gases
630 United Drive

Durham , NC 27713

919-544-3773 Fax: 819-544-3774

Airgas.com
Part Mumber: EOZNIGSE15A0212 Reference Number; 122-124467943-1
Cylinder Number: CC255380 Cylinder Volume: 144.3 CF
Laboratory; ASG - Durham - NC Cylinder Pressure: 2015 PSIG
PGVP Number: B22014 Valve Outlet; 660
Gas Code: NO,BALN Certification Date: Dec 18, 2014

Expiration Date: Dec 16, 2022

Certificalion performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA
600/R-12/631, using the assay procedures listed. Analytical Methodology does not require corraction for analytical interference. This cylinder has a tolat analytical
uncertainty as stated below with a confidenca level of 95%. There are no significant impuritias which affect the use of this calibration mixture. All concentrations are on a

volume/volume basis unless otherwise noted.
Do Not Use This Cylinder below 100 psig: i.e 0.7 mec.@pascais.

NITROGEN » Balance

CALIBRAT IN STANDARDS

ANALYTICAL RESULTS
Component Requested Actual Protocol Total Relative Assay
g Conecentration Concentration / Method Uncertainty oo - Dates
F(nox 75.00 PPM 71.90 PPM / G1 +/- 1.0% NIST Traceable 12/09/2014, 12/16/2014
MITRIC OXIDE 75.00 PPM 71.79 PPM G1 +/- 1.0% NIST Traceable 12/09/2014, 12/16/2014

ANALYTICAL EQUIPMENT

Lot ID Cylinder No Concentration Uncertainty Expiration Date
13061042 ©C423423 89.86 PPM NITRIC OXIDE/NITROGEN +-0.8% Nov 19, 2018
12328 680179 10.01 PPM NITROGEN DIOXIDEMNITROGEN +-2.0% Feb 14, 2012
812201404 CL502156 4.867 PPM NITROGEN DIOXIDE/NITROGEN +/~2.0% Aug 12, 2017

in the assay and not part of the analysis.

Instrument/Make/Model Analytical Principle Last Multipoint Calibration
Nicolet 6700 AHRG801549 NO FTIR Nov 20, 2014
Nicolet 6700 AHR0801548 NO FTIR Nov 20, 2014

Triad Data Available Upon Request

Approved for Release e
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CERTIFICATE OF ANALYSIS

Airgas Specialty Gases
630 United Drive

Durham, NC 27713

919-544.3773 Fax: §19-544-3774

Grade of Product: EPA Protocol ™"

Part Number: EO3NIgSE15A37Y1

Cylinder Number: 8G91358368AL Cylinder Volume:
Laboratory: ASG - Durham - NC Cylinder Pressure:

PGVP Number: B22012 Valve Qutlet: 660
Gas Code; SN Analysis Date:

Expiration Date: Oct 05, 2020

Cet 05, 2012

Reference Number: 122-124338372-3
145 Cu.Ft.
2015 PSIG

Certification performed in accordance with "EPA Traceability Protocol for Assay and Certification of Gaseous Calibration Standards (May 2012)" document EPA 800/R-12/531,
using the assay procedures listed, Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical uncerainty as stated below
with a confidence level of 35%. There are no significant impurities which affect ihe use of this calibration mixiure. Ali concenirations are on a volumefvolume basis unless

otherwise noted.
Do Not Use This Cylinder betow 100 psig, i.e. 0.7 megapascals.

ANALYTICAL RESULTS
Component Requested Actual Protocol "Total Relative
Concentration .  Concentration Method Uncertainty
NITRIC OXIDE 150.0 PPM 152.0 PPM G1 +{- 1% NIST Traceable
SULFUR DIOXIDE 1400 PPM 1420 PPM G1 +{- 1% NIST Traceable
NITROGEN Balance /
Total oxides of nitrogen 162.0 PPM / For Reference Only
CALIBRATION STANDARDS
Type LotiD Cylinder No Concentration Expiration Date
030615 090616 CC301470 996.9PPM SULFUR DIOXIDE/NITROGEN Sep 18, 2015
NTRM 110805 CC331846 101.2PPM NITRIC OXIDE/NITROGEN Feb 16, 2017
NTRM 030616 CC306690 1978.9PPM SULFUR DIOXIDE/NITROGEN Sep 18, 2015
ANALYTICAL EQUIPMENT
Instrument/Make/Model Anaiytical Principle Last Multipoint Calibration

Nicolet 6700 AHR0801548 NO
Hicolet 6700 AHRO0801549 SO2

FTIR

Sep 06, 2012

Sep 06, 2012

Triad Data Available Upon Request

Notes:ANWPN 781289

| > =

i

Approve’c/i for Release
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" Praxair Distribution Mid-Atlantic
145 Shimersville Rd.
Bethlehem, PA 18015

.. Tel: (610) 317-1608 Fax:(610) 758 8382
PGVPID: FI2011

f DocMumber: 000013758

Customer & Order Information:
CHEROKEE [NSTRUMENTS ING * Praxair Order Nuuber: 17906415 Fll Date - SI232011

901 BRIDGE ST Customer P, O. Number: 11498 Port Nuniber: - NI NO4BSOE-AS
Lot Nunwbers 917126621

FUQUAY VARINA NG 275260 Customer Reference Number: Cylinder Sole & Quitet: S CGA 660

Cylinder Prossure & Vofume: 2000 psig  340cu R
Certified Concentratigin:

Expiration Date: 10/6/2019 NIST Traceable
Cylinder Number: CC164226 Analytical Uncertainty:
465 ppm  NITRIC OXIDE 1%

Balance NITROGEN

/

NOx = 4659 / ’ NOx for Reference Only

Certifeation Information:  Ceifificelion Date:  10/6/2011 Term: 96 Monihs Expiration Date: 10/6/2019

This cylinder was cerliied according to the 1997 EPA Traceaility Protacol, Document #EPA-600/R-87/121, using Procedure G2. Do
Mot Use this Standard if Pressure is less than 150 PSIG.

PGVP ID# F12011
A "a[y(,'m{ Dara; {R=Reference Slandard, Z=Zoro Gas, C=Gas Candidate}
1. Component: NITRIC GXIDE Reference Standard Typo: GMIS

Requested Concantration: 4850 ppm Ref. Std, Cyllnder#: cci16816

Certified Concentration: 4853 ppm Ref. 5td. Cene: 4086 PP

tnstrument Used: TECO MODEL 42C 42CHL-55533-304 Ref. Std. Tracoabio to SRM#: 26372

Analytical Mathod: CHEMILUMINESCENCE SR¥ASample#:  47-F45

Last Multipatnt Catibration: r5r2011 SRM Cylinder #:  CALO16138

First Analysis Dafa: Date: 8128/2011 ; Socond Analysls Data: Date: 107612011
0 R: 4070 ©: 4642 Conc: 46794 AR R: 4070 C: 46428 Cono: 48687
R 4050 ¢ 0 G: 4614 Cone: 46512 R: 4068 2 a C: 46286 Conc: 46544
Z: 0 C: 4500 R: 4030 Conc:  4637.1 2 0 C: 46286 R: 4060 Conc: 46544

UoM:  PPM Hoan Test Assay: 4‘6}%.9 PERA UoK:  PPH Hoan Tost Assay: 48592 PPH

Analyzed by: l,\, C Certified by: . %f e o
JohngPribish

information containad herein has been prepared et your request by qualifiod expoarls within Praxair Distribution, Inc. While we beliovs that the information is accurale within the timits of the analylical
mathods employed and Is complete to the extent of tha spadific analyses performed, we maka no wananty of reprosentation as to the suilability of the use of the information for any puposs. The
informalion is offered with tho undorstanding that any vso of tho informatlon is at the sele discrotion and risk of the user. In no svent shall the liability of Praxals Distribution, inc,, adsing out of the
use of the information con talned herein exceed the Yee establishad for providing such information.
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Praxair
5700 South Alameda Street

Los Angeles, CA 90058
Tel:(323)585-2154 Fax:(714)542-6689
PGVP ID: F22012

DocNumber:

000039331

Customer & Order Information:

CHEROKEE INSTRUMENTS INC *"G*MMS* Praxair Order Number: 20317939 Fill Date:  5/17/2012
901 BRIDGE ST Cusiomer PO Number: 11837 Pait Number: ) NODOODE-AS
Customer Reference Number: Lot Mumber: 109213805
FUQUAY VARINA NC275280000 Cvlinder Style and Ouflet:  AS CGA 660
Certified Conceniration: Cylinter Pressure and Volime 2000 psig  140cu. R,
Expiration Date: 06/11/12020 NIST Traceabte '
Cylinder Number: CC139364 Analytical Uncertainty:
9336 ppm NITRIC OXIDE 2%
Balance NITROGEN
NOx ppm = 9336 ppm / NOX for Reference Only
Certification Information: Certification Date ©  §/11/2012 Term: 96 Months Expiration Date © 08/11/2020

This cylinder was certified according to the 1997 EPA Traceability Protocol, Document #EPA-800/R-87/121, using Procedure  G2.
Do Mot Use this Standard if Pressure is less than 150 PSIG.

(2 analysis was done using Environics 2000 @ 35% {c.f.=0.35}

BrEVD N H# C901%

Analytical Data:

{R=Reference Standaid, Z=Zero Gas, C=(Gas Candidale)

1. Compenent: NITRIC OXIDE Refarence Standard Type: GHIS
Requested Concentratior:: Q000 ppm Ref S1d. Cylinder # CC116550
Certified Concentration: 9336 ppm Ref. Sid. Conc: 3134 pom
instrumant Used: Themo Eleciron 42i S/N 0726024320 Ref. Sid. traceabie to SRM #: ?2531a
Analytical Method: Chemituminescence SRM Sample #:  47.2.29
Last Multipoint Calibration: 0511612012 SRM Cylinder # CALO14349
First Analysis Data; Date:  05/31/2012 Second Analysis Data: Date:  ggry10012
Z o R e © 3250 Cone: 3254 Z: ¢ R 3t © 3270 Conc: 3274
R 3we &t o C 3250 Cone: 3254 R 3130 2 ¢ © 3280 Cone: 3284
z o & 350 R 3130 Coric: 3254 Z o & e R 3130 Cone: 3284
uom: ppm Mean Test Assay: 3254 ppm UOM: pom Mean Test Assay: 3281 pom

Analyzed by: //

0
Certified by: ) -~

Nelson Ma Rolonda Kaywood

Information contained herein has been prepared 3t your request by qualified experts within Praxair Distribution, inc. While we believe that the information is accurate within the fimits of the analytical methods
employed and is complete to the extent of the specified analyses performed, we make no warranty or representation as to the suitability of the use of the information for any purpose. The information is offered with

the understanding that any use of the information is at the sole discretion and risk of the user. In ne event shall the liability of Praxair Distribution, Inc. arising out of the use of the information contained herein exceed
the fee established for providing such information.

Making Our Planet More Productive

Environmental Source Samplers, Inc. 79 0f 102

ED_001846_00000219-00079



Airgas Specialty Gases
830 United Drive
Durham , NC 27713

CERTIFICATE OF ANALYSIS §10:544-3773 Fax: §18-564-3774
Adrgas.com
Grade of Product: CERTIFIED STANDARD-SPEC
Part Number: X02AI89C 15A0FY6 Reference Number: 122-124477755-1A
Cylinder Number: CC502025 Cylinder Volume: 146.2 CF
L.aboratory: ASG - Durham - NC Cylinder Pressure: 2015 PSIG
Analysis Date: Feb 18, 2015 Valve Outlet: 660
Lot Number: 122-124477755-1A

Product composition verified by direct comparison to calibration standards traceable to N.LS.T. welghts and/or N.LS.T.
Gas Mixture reference materials,

ANALYTICAL RESULTS
Component Reg Conc Actual Concentration Analytical
{Mote %) / Uncertainty
NITROGEN DIGXIDE 5£5.00 PPM 52.20 PPM U/ +1- 2%

» AIR Balance

3

L I g

Approved for Release Pago 1 of 122-124477755-1A
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TYPE "S§" PITOT TUBE CALIBRATION SUMMARY

PITOT TUBE CALIBRATIONS

PITOT TUBE ID al o2 B1 B2 Y ] A, in Z, in W,in PAin PB/in Diin DATE

individual Pitot Tubes

V1 10 10 08 08 10 10 0882 0017 0017 0500 0494 0.380  1/2/2015
3V1 12 12 08 08 10 08 098 0017 0014 0475 0472 0.380  1/2/2015
3v2 10 14 10 10 08 08 0980 0014 0.014 0486 0488 0.380  1/2/2015
4V1 16 13 08 08 08 10 0980 0014 0.017 04856 0.488 0.381  1/2/2015
4Vv2 13 15 08 13 08 06 0882 0014 0.010 0490 0492 0.375  1/2/2015
5V1 12 12 12 13 1.0 08 0888 0017 0014 0492 0492 0.379  1/2/2015
5v2 12 1 13 10 07 08 0985 0012 0014 0502 0.501 0.378  1/2/2015
BV1 16 13 1.0 13 08 07 0983 0014 0012 049 0494 0.378  1/2/2015
Bv2 16 12 10 12 10 07 0878 0017 0.012 0495 0494 0.378  1/2/2015
7V1 11 09 10 15 12 08 0982 0021 0014 0485 0484 0.378  1/2/2015
V1 11 08 06 08 07 10 0988 0012 0017 0487 0483 0.378  1/2/2015
av3 12 10 06 08 07 10 0988 0.012 0017 0487 0483 0.378  1/2/2015
av4 68 10 12 08 13 13 0787 0018 0018 0494 0482 0.256  1/2/2015
10V1 08 10 09 068 10 10 0820 0014 0014 0494 0482 0.268  1/2/2016
12V1 69 12 09 08 10 10 0880 0015 0015 0494 0492 0.256  1/2/2015
12v2 10 10 10 10 11 07 0975 0018 0.012 0482 0484 0.262 11212015
15V1 13 10 13 12 40 08 0982 0017 0014 0498 0496 0.380  1/2/2015

Probes Mounted W/Electronic Protractors (RATA dedicated)

S2GA 08 10 05 12 08 08 0972 0014 0014 0499 0488 0.373  1/2/2015

52GB 05 03 05 10 02 03 0980 0003 0005 0494 0485 0.373  1/2/2015

$10-06 04 09 08 12 04 05 0980 0.007 0©0.008 0497 049 0.375  1/212015

12VSA 06 08 05 08 04 04 0980 0007 0007 0498 0.49 0.375  1/2/2015

5-2005 06 04 04 04 02 00 0978 0003 0000 0488 0496 0.373  1/2/2015
Page 1
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Thermocouple Calibrations

(D CAL DATE CAL SOURCE REFTEMP,F TCTEMP, F DIFF, %
DGM S-25 1/2/2015 POINT 1 32 32 0.00
POINT 2 50 51 -0.20
POINT 3 212 212 0.00
POINT 4 500 500 0.00
DGM S-27 1/2/2015 POINT 1 32 32 0.00
POINT 2 50 50 0.00
POINT 3 212 213 -0.15
POINT 4 500 500 0.00
DGM 8-35 1/2/2015 POINT 1 ' 32 32 0.00
POINT 2 50 51 -0.20
POINT 3 212 212 0.00
POINT 4 500 500 0.00
DGM 3-36 1/2/2015 POINT 1 32 32 0.00
POINT 2 50 50 0.00
POINT 3 212 212 0.00
POINT 4 500 501 -0.10
DGM §-37 1/2/2015 POINT 1 32 32 0.00
POINT 2 50 50 0.00
POINT 3 212 211 0.15
POINT 4 500 499 0.10
DGM S5-38 1/2/2015 POINT 1 32 32 0.00
POINT 2 50 49 0.20
POINT 3 212 212 0.00
POINT 4 500 500 0.00
DGM S§-39 1/2/2015 POINT 1 32 31 0.20
POINT 2 50 49 0.20
POINT 3 212 212 0.00
POINT 4 500 500 0.00
DGM 5042 1/2/2015 POINT 1 : 32 32 0.00
POINT 2 50 50 0.00
POINT 3 212 213 -0.15
POINT 4 500 501 -0.10

CALIBRATION INSTRUMENT USED IS AN EXTECH INSTRUMENTS MODEL NO.
42312 (S/N 50000139) CALIBRATOR/THERMOMETER.
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POST TEST THERMOCOQUPLE CALIBRATIONS

May 10, 2015
REFERENCE THERMOMETER PERCENT
THERM D TEMPERATURE (F) READING (F) DIFFERENCE

530 68 59 -0.19
531 68 69 -0.19
527 32 32 0.00
68 68 0.00

212 212 0.00

250 250 0.00

300 301 043

535 a2 32 0.00
68 68 0.00

22 213 -0.15

250 251 -0.14

300 300 0.00

536 32 32 0.00
68 &7 0.19

212 211 0.15

250 250 0.00

300 300 0.00

$-37 32 31 0.20
68 &7 0.19

212 212 0.00

250 250 0.00

300 300 0.00

538 32 32 0.00
68 68 0.00

212 211 0.15

250 249 0.14

ac0 aca 0.00

5-39 32 32 0.00
68 69 018

212 213 -0.15

250 250 0.00

300 301 013

5042 a2 32 0.00
58 88 0.00

212 213 015

250 250 0.00

300 301 -0.13

5-40 (a) 32 32 0.00
66 69 -0.19

212 212 0.00

250 251 0.14

300 301 -0.13

$-40 {b} 3z 32 0.00
68 58 0.00

212 211 0.15

250 250 0.00

300 300 0.00

POST TEST PITOT TUBE CALIBRATIONS

PITOTTUBE ID at «? pt p2 1 8 A in Zin  W,in PA/in FBin Dtin OATE

w1 0.8 [oR:] fokt] 1.0 1.0 10 0823 0014 0014 0494 0494 0258 511072015
SP1 0.8 1.0 1.0 1.0 08 1.0 0.81 0011 0014 0503 0504 0379 51102015
3Pz 0.8 1.1 1.0 0.8 08 1.0 092 0014 0017 0505 0508 8378 510/2015
3v2 0.7 [oX:] 08 0.9 1.0 1.0 0885 0015 0.015 0497 0457 0.260 5/10/2015
4P1 Q.8 1.0 1.0 1.0 1.0 1.0 089 0017 0017 0502 0502 0.383 5/10/2015
4Vi 1.2 1.0 0.8 1.2 1.2 07 0982 0021 0012 0478 0480 0.262 5102015
4vz 1.2 1.1 1.1 1.4 1.2 1.0 0980 0.021 0017 0488 0488 0380 5/10/2015
5P1 1.0 a8 1.0 1.0 1.0 0.8 0899 0016 0013 0504 0504 0380 5110i2015
&vi 1.3 1.2 1.1 13 1.0 0.8 0988 0017 0014 0482 0492 0.373 5/10/2015
sva 1.0 1.2 1.2 0.8 0.7 1.0 0982 0g12 0017 0501 0503 0378 5/10/2015
&P1 6.9 149 2.9 o8 1.0 0.8 0.9 0016 0013 0.501 0,503 0.380 5/10/2015
8Pz 1.0 0.9 10 [ak:) 0.9 a8 0.887 001 0013 050 0.502 0.380 511012015
7P1 c.9 1.0 0.8 0.8 1.0 c.e 0998 0017 0016 0504 0501 0.381 5110/2015
7P2 1.0 1.0 0.9 0.8 1.0 08 0997 0017 0.016 0504 0.501 0.381 5102015
8Pt 0.8 a8 a8 08 0.8 08 0885 0018 00168 0503 0503 0.380 51102015
aP2 .9 1.0 1.0 0.9 1.0 0.8 0839 0015 0012 0501 0501 0.378 5102015
9P1 1.0 1.0 09 1.0 0.8 1.0 0787 G012 0013 0502 0502 0.378 541012015
ap2 a9 1.0 0.9 08 [eXe] 68 0808 0008 0.013 0505 0502 0.385 5/10/2015
8v3 1.0 0.9 06 0.9 0.7 10 0988 0012 0017 0488 0486 0379 5110/2015
10P1 1.2 1.2 0.9 0.8 1.2 09 0904 OD19 0014 0504 0505 0.403 5/10/2015
10P2 1.2 14 12 11 1.1 1.0 0800 0017 0016 0501 0502 0402 5/10/2015
15V1 1.1 1.0 13 1.2 1.1 0.8 0982 0019 0014 0498 049 0380 51072015
15PR1 1.1 0.8 07 0.6 0.7 07 09898 0012 0012 0503 050 0384 511072015
18PR2 1.2 a8 06 0.7 06 06 0898 0010 0010 0501 0.501 0.285 5/10/2015
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g@urce Ev&lu&ticn Society

P. 0. Box 12124
Research Triangle Park
North Caxrolina 27709

Jamuary 9, 2013 ’

Richard D. Sitter

Environmental Source Samplers, Inc.
436 Raleigh Street

Wilmington, NC 28412

Subject: Qualified Source Tester Application No. 2013-754 )
Qualification Nofice - Manual Gas Volume Measurements and Isokinetic
Particulate Sampling Methods ;
- Manual Gaseous Pollutants Source Sampling Methods

Dear Mr. Sitter:

It is my pleasure to inform you that you have satisfied the requirements of the Source Evaluation
Society Qualified Source Testing Individual program for the group exam(s) listed above. As a member of the
successful candidates in this SES program, you should be proud of this distinction within the source
emissions testing community. I am confident that you will continue to uphold the standards of technical
excellence and ethical conduct embodied in the SES mission statement.

The enclosed Qualification Notice(s) and SES identification card are your permanent record of this
achievement. This status is valid for the period shown on the Qualification Notice.

Congratulations on your achievement and I wish you continued success in your future endeavors.
Please see attached a permission letter if you wish to have your information posted on the SES web site.

Sincerely yours,

Qe \ S

Peter R. Westlin
SES QSTIVQSTO Review Committee Chairman

ce: Roy Owens, SES QSTI/QSTC Review Board Member
Glenn England, SES QSTI/QSTO Review Board Member
C. David Bagwell, SES QSTVQSTO Review Board Member
Karen D. Kajiya-Mills, SES QSTVQSTO Review Board Member
Peter S. Pakalnis, SES QSTVQSTO Review Board Member
Gail Westlin, SES QSTI/QSTO Review Committee Administrator
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App. # . : ;
201";_ 754  Source Evaluation Society !

P. 0. Box 12124
Research Triangle Park, NG 27708-2124

RICHARB D. SITTER

Quedlifiad Source Testing individual

RIANUAL GAS VOLUME ANDISTKINETIC PARTICULATE SAMPLING N
METHODS - Effective Jan. 9, 2013 thyough Jan. B, 2098 (exam dalor /642) !
MANUAL GAS SOURCE SAMPUNG METHODS
~ Effective Jan, 8, 3012 through Jon. 8, 2098 {oxam daie: #8/92}
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Source EBvaluation Society

P. 0. Box 12124
Research Triangle Park
North Carolina 277089

March 15, 2011

Tiberiu Munteanu

Environmental Source Samplers, Inc.
436 Raleigh Street

Wilmington, NC 28412

Subject:  Qualified Source Tester Application No. 2011-512
Qualification Notice - Manual Gaseous Pollutants Source Sampling Methods

Dear Mr. Munteanu:

It is my pleasure to inform you that you have satisfied the requirements of the Source Evaluation
Society Qualified Source Test Individual program for group exam(s) listed above. As a member of the
successful candidates in this SES program, you should be proud of this distinction within the source
emissions testing community. I am confident that you will continue to uphold the standards of technical
excellence and ethical conduct embodied in the SES mission statement.

The enclosed Qualification Notice(s) and SES identification card are your permanent record of
this achievement. This status is valid for the period shown on the Qualification Notices.

Congratulations on your achievement and I wish you continued success in your future endeavors.
Please see attached a permission letter if you wish to have your information posted on the SES web site.

Sincerely yours,

Qo \ NS

Peter R. Westlin
SES QSTVQSTO Review Committee Chairman

ce: Roy Owens, SES QSTVQSTO Review Board Member
Glenn England, SES QSTI/QSTO Review Board Member
C. David Bagwell, SES QSTV/QSTO Review Board Member
Karen D. Kajiya-Mills, SES QSTI/QSTO Review Board Member
Peter S. Pakalnis, SES QSTI/QSTO Review Board Member
Gail Westlin, SES QSTI/QSTO Review Committee Administrator
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valuation gociety

P. 0. Box 12124
Research Triangle Park
North Carolina 27709

SOHK‘C@

July 31, 2012

Tiberiu Munteanu

Environmental Source Samplers, Inc.
436 Raleigh Street

Wilmington, NC 28412

Subject:  Qualified Source Tester Application No. 2011-512
Qualification Notice - Gaseous Pollutants Instrumental Sampling Methods
{exam date: 1/20/12)

Dear Mr. Muateanu:

It is my pleasure to inform you that you have satisfied the requirements of the Source Evaluation
Society Qualified Source Testing Individual program for group exam(s) listed above. As a member of the
suceessful candidates in this SES program, you should be proud of this distinction within the source
emissions testing community. {am confident that you will continue to uphold the standards of technical
excellence and ethical conduct embodied in the SES mission statement.

The enclosed Qualification Notice(s) and SES identification card are your permanent record of this
achievement. This status is valid for the period shown on the renewal Qualification Notice.

Congratulations on your achievement and I wish you continued success in your future endeavors.

Sincerely yours,

Qe

Peter R. Westlin
SES QSTVQSTO Review Commitiee Chairman

cc: Roy Owens, SES QSTI/QSTO Review Board Member
Glenn England, SES QSTVQSTO Review Board Member
C. David Bagwell, SES QSTI/QSTO Review Board Member
Karen D. Kajiya-Mills, SES QSTI/QSTO Review Board Member
Peter S. Pakalnis, SES QSTIV/QSTO Review Board Member
Gail Westlin, SES QSTI/QSTO Review Committee Administrator

o e BN O EDD RGN e MW BT BT RDm £ G R DEE AR R Bow BN ROW BEw RRe e B3

NEW. DO YOU APPROVE SES RELEASING INFORMATION, UPON REQUEST, ABOUT WHETHER YOU HAVE
PASSED A METHOD GROUP EXAM? (The information released will be if you passed an exam and the date of the
exam. This information is in support of ASTM D-7038-D.) YES O NO O [F YOU AGREE, PLEASE SIGN BELOW.

Signature: Date:

Environmental Source Samplers, Inc. 91 of 102

ED_001846_00000219-00091



Source Evaluation Society

P. O. Box 12124
Research Triangle Park
North Carolina 27709

August 24, 2011

Tiberiu Munteanu

Environmental Source Samplers, Inc.
436 Raleigh Street

Wilmington, NC 28412

Subject: Qualified Source Tester Application No. 2011-512
Qualification Notice - Manual Gas Volume Measurements and Isokinetic Particulate
Sampling Methods (exam date 2/4/11)

Dear Mr. Munteanu:

It is my pleasure to inform you that you have satisfied the requirements of the Source Evaluation
Society Qualified Source Testing Individual program for group exam(s) listed above. As a member of the
successful candidates in this SES program, you should be proud of this distinction within the source
emissions testing comrnunity. I am confident that you will continue to uphold the standards of technical
excellence and ethical conduct embodied in the SES mission statement.

The enclosed Qualification Notice(s) and SES identification card are your permanent record of
this achievement. This status is valid for the period shown on the Qualification Notice.

Congratulations on your achievement and I wish you contirmed success in your future endeavors.

Sincerely yours, o
Peter R. Westlin
SES QSTVQSTO Review Committee Chairman

cc: Roy Owens, SES QSTI/QSTO Review Board Member
Glenn England, SES QSTVQSTO Review Board Member
C. David Bagwell, SES QSTVQSTO Review Board Member
Karen D. Kajiya-Mills, SES QSTVQSTO Review Board Member
Peter S. Pakalnis, SES QSTIVQSTO Review Board Member
Gail Westlin, SES QSTVQSTO Review Committee Administrator
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Environmental Source Samplers, Inc.

App. # . .
201p1p_51 2  Source Evaluation Society
P.O. Box 12124
Research Triangle Park, NC 27709-2124

TIBERIU MUNTEANU
Qualified Source Testing Individual

MARVAL GAS VOLUME MEASUREMENYS AND ISOKINETIC PARTICULATE SAMPLING
METHODS - Effective Aug. 24, 2014 through Aug. 23, 2016 (exam dale: 26711}
GASEQUS POLLUTANTS INSTRUMENTAL SAMPLING METHODS
- Effective Mar, 15, 2011 through Mar. 14, 2016 (exam dale: 11/19/10)
GASEQUS POLLUTANTS INSTRUMENTAL SAMPLING METHODS
- Effective Jul. 31, 2012 through Jul. 30, 2017 {exam date: 1/20/12)
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Source Evaluation Society

P. 0. Box 12124
Research Triangle Park
North Carolina 27708

December 22, 2010

Charles A. Garner
Environmental Source Samplers
436 Raleigh St.

Wilmington, NC 28412

Subject:  Qualified Source Tester Application No. 2009-306
Qualification Notice - Manual Gas Volume Measurements and
Isokinetic Particulate Sampling Methods
- Manual Gaseous Pollutants Source Sampling Methods
- Gaseous Pollutants Instrumental Sampling Methods
- Hazardous Metals Measurement Sampling Methods

Dear Mr. Garner:

It is my pleasure to inform you that you have satisfied the requirements of the Source Evaluation
Society Qualified Source Test Individual program for group exam(s) listed above. As a member of the
successful candidates in this SES program, you should be proud of this distinction within the source
emissions testing community. I am confident that you will continue to uphold the standards of technical
excellence and ethical conduct embodied in the SES rission staterent.

The enclosed Qualification Notice(s) and SES identification card are your permanent record of
this achievement. This status is valid for the period shown on the Qualification Notices.

Congratulations on your achievement and I wish you continued success in your future endeavors.
Please see attached a permission letter if you wish to have your information posted on the SES web site.

Sincerely yours,

AN |

Peter R. Westlin :
SES QSTI/QSTO Review Committee Chairm

cc! Roy Owens, SES QSTI/QSTO Review Board Member
Glenn England, SES QSTI/QSTO Review Board Member
C. David Bagwell, SES QSTI/QSTO Review Board Member
Karen D. Kajiya-Mills, SES QSTV/QSTO Review Board Member
Peter S. Pakalnis, SES QSTI/QSTO Review Board Member
Gail Westlin, SES QSTVQSTO Review Committes Administrator

Environmental Source Samplers, Inc. 97 of 102

ED_001846_00000219-00097



Rlzog moiady O1SD/ALSD ‘puebug *p vusp

Birog MaABY OLSE/ILSD .m:m..s\&oquw

gl eem) L 7

RIeOg MBJAZ SO/LSD ‘siupyey s sty

Rigog mairoy QLSO/ILSD * m\..?.m\imx "G Uy " @&\\‘wﬁ\a 7
908-6002 b 7 \\;
S .

NOLLYDIddy plecg MajAey 0 18B/ISD wﬂmimmm piaeq ‘9 PABOG MBIADY OLSD/ILSD “WinSap Y 1819g
V7 = i~
OWWJ ST0Z 1512 YEIWHOA LN FAILOTALE ANV 010% JAGNIOAA HO qnZZ STHL AENSSI
R SAOHLAW DNITINVS
:hmwwﬁ HLVIODILIVI QLLANIMOST NV SUNTHWAINS VAW HHWTOA SVD TVANVIU
OIS .
Nﬁd d04 dAVOE MEIATY TYNAIAIANT LSEL AOUNOS THAITVAD SAS FHL A9 AFNSSI
,, e&\r SHANITEAIND FHL HLIM FONVAI0OOV NI SINGNAIINOTEN FONHAIIHAIKH
MNWM THIASILYS ANV NOILYNINVXE HAISNTFHININOO V AASSYd ATINASSHADONS SVH
(S
WX
L o
mewu JHNAVD 'V STTIVHD
NN %
S
R‘MM.\M LVHL NMONY &g LI 187
5 .%\N
NNWWJ mﬁ.ﬁ@mbwﬁﬁm wﬁmww@&u 93IN0g ﬁ@ﬁmmﬁﬁ.@

98 of 102

Environmental Source Samplers, Inc.

ED_001846_00000219-00098



pieog maprey OLSbyILSYH ‘pusifug -0 uusg
&

Pieog M3jAIN OLSD/ILSY .mau\saomw.uu

pleOg MBIAST DLSUALSD ‘Siujeyed °S B1ad

pieog magney OLSWNISD ¢ m:?.g,swx °q ualey @\&M\N\ /
50€-6002 Chy e . ! \\3
o6 Py ;

NOWLVYOIddY PABOE MIIADY OLSB/LSD \\m\smmm‘ Plaeg D PIE0G MBIASY GLSDALKID ‘uinsos 'y J310d

ST0T 11T YHTNEDEA TLIND HALLOTIAT ANV 0107 YHINEDIA 40 AV anCT STHL AFNSSI

SUOHLIN DNITINVS HOJNO0S SINV.LATIOL SNOIASYVD TVANVIL

d04 aVOd MAIATY TYNAIAIANI LSHL ADYN0S AATAITVAD SIS THL A QHNSSI
SHNITHAIND THL HLIM HONVAIOOOV NI SINANFIINOHT FONIRIEINE
UAIISILYS ANV NOLLYNINVXE HAISNAHENdNOD V AESSVd ATINASSEOONS SVH

AANUVD 'V SHTIVHD

LVHL NMON 39 11 137
[enpiarpu] SUI}S9 ], 904N0g poLjifend

VD TSR

99 of 102

Environmental Source Samplers, Inc.

ED_001846_00000219-00099



pieog majasy OLSOALSD PUBIBuUg -0 uuss PiBOg MBIASY OLSV/ILSY ~mmm,sscmwamwuu

pieog maiAd DALSY ‘Stifexed 'S sotad

PIBGE MR OLSD/HLSD ' w«:?.‘mb.\mv« q usiey / @w\
905-6002 Sy ;.:aX\ /
.DZ : g ..g.‘ £1’ *

NOILYOddV pizog majaay OLSb/LSD ffembeg praeg o DIERE MoIned DISOILSD WIBSSM 4 1o

/

0\ /\Q 10T “151C YHENTOAA TLLNA TAILOTAIT ANY 0102 qgENEIDdd 40 MLV,D an¢C SIHL aQdNsst

(PO w .

W\/“NO SATOHLIAW DNITIWVS TVINTWAIILSNI SN .ﬂﬁbﬂﬂ\ﬂu& SNOoISYD

e /

“0& ; 404 QaVOd MEIATY TVNAIAIANI ISEL HOAN0S AIAITYAD SHS HHL Ad ddNSST
N ;

0\«0 SHENITEAIND HHL HLIM HONVAA0D0V NI SINFNHNINDHY HONHIEHEIXH

ﬁ“@ (HIESLLYS ANV NOLLYNINVXH HAISNHHANANOD V JqHSSvd ..FQAD&WW@OUDW SVH
N3

R .

Q) HANAVD 'V SHTIVHD

LVHL NMONM 34 L1 LAT
Trenpiarpuy Sur}sa, 821nog payend

ED_001846_00000219-00100

100 of 102

Environmental Source Samplers, Inc.



Ple0g MBIASY DLISUALSD ‘PuBBUZ *D uuslo Bipag Maprey OLE0/MISD .m:e\sﬁomw.ﬂ

: h»\\ UL .(I\N\ \_W\-w\
\»\ \S\W« 4 :S\v\ paeog z«.:&@&ha ‘silifeNed '5 4ajagd
Pi8AR 4131032 OLSOILSD * SHIA-eAlfex ‘q uosey \.,N
- Zn /! m / m
memom%om S 7 ﬁé x

ZO-L:(.U-J&N—( PAROE MBINDY OLSDALSD %msammm pragg o P8O MOYABY OLSONLISD "UINSIM H A3134
D =

ST0T 1512 ¥HENEDHA TLLNN HALLOHLIH NV 0102 YHEWNHDHEA J0 AV qn2? STHL GANSSI

STOHLIAW DNITIWVS INFTWTANSVIN SIVLIEN SNOTIAVZYVEH

404 AYVOd MAIATS TYNAIAIAN] LSHL HOANOS HIMITVND SAS THL A9 QENSST
SHNITEAIND THL HLIM ZONVNODOV NI SINENININOTY HONTIIAIXH

JHEIISLLYS ANV NOLLYNINVXH HAISNIFHHEIINOD V AASSVd ATINASSEDONS SVH

HANIVD 'V SHTIVHD

LYHL NMONI 39 LI LaT
[enprarpuy Sur}saj, 90Inog poiifensy

101 of 102

Environmental Source Samplers, Inc.

ED_001846_00000219-00101



5402 ‘12 Jeqwasag ybnoays ooz ‘2z Jeqedsq sansaya -
SQOHLIN BSNITdNVYS INIWIHASYIN STYIIN SAOANVIVH

5102 ‘12 Jsquissaqd yYbnolyl 040T ‘72 Jeqiuassg sanasyy -
SAOMLIN SNIMINYS TYLNIKIMLLSNI SLNYLNTIOL SANO3SYD

5102 ‘12 1equiasag Ybnouyy 0107 ‘7T Jequaneq sansayyg -
SACH LI ONIMIdNIYSE FIHN0S SVD TYNANVI

$462 ‘12 Jogwoseq YBroiw 0407 3T Joqiusdeg Iaoalsd - STOHIIW
DN/ TSAVS FLYTIADLLMYE JLLINMOS! GNY SINFMIHASYI FNNTONA SV TYNNYIN

jenpiaipuf Bunss | 80.n0S pagent

¥212-60..2 ON “led afuel| yoeessy
¥Z1ZL %08 O 'd |
Alo190g uciienjeAs 22.1nog

102 of 102

Environmental Source Samplers, Inc.

ED_001846_00000219-00102



